4 


1 


4 4 O 
* * F : 
By / Þ 
# Cond 
Tay l b 


I = 


* . — tn 


— — — — — — 


— —-— — 
— V —— 


| 
| 
\ 


\ 
i 


= 


3 


The ARMILLARY: SPHERE. 


— — 


—5 
© .-- 
7 


* 
4. 
1 
1 
1 
2 
* 
of; 
a 
0 
1 
A* * 
= 
* 
* 
: Ty 
, * 
* 
1 s 
. 
* 
. 2 
4 
4 
1 * 
* ” 
10 


4 


1 


4 4 O 
* * F : 
By / Þ 
# Cond 
Tay l b 


I = 


* . — tn 


— — — — — — 


— —-— — 
— V —— 


| 
| 
\ 


\ 
i 


= 


3 


The ARMILLARY: SPHERE. 


— — 


—5 
© .-- 
7 


* 
4. 
1 
1 
1 
2 
* 
of; 
a 
0 
1 
A* * 
= 
* 
* 
: Ty 
, * 
* 
1 s 
. 
* 
. 2 
4 
4 
1 * 
* ” 
10 


1 3 ru * EF > 
1 | DESCRIPTION and sR 
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GLOBES. 
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THE f 3 

 ARMILLARY SPHERE, 9 

A | 1 
1 2 . g's "EXEMPLIFIED, | 


* a large and ſelect Variety of Problems i in 


| AsTRONOMY, GeoGRAPHY, Drating, 


| —_  Navicartzon, Spherical Tagen 
. 5515 ernmmeun . 


Rs 41 


A New. Consraverion of ee a by, an 
Apparatus exhibiting the Phenomena of the Earth and 


Heavens exactly as they are, and adapting the ſame to - 
every Age of the World. | 
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N HB Nee the Enitoledge the Uſe of the 
F 78 Neff ofa and ho of KU te 
> Conception kd dur Underflanding of the ft. 
Y Principles of: Geography, Aſtronomy, Dial- 
| ling, Navi vigation, Chronology, and other 
liberal Klauen, is known te every one; and is of the firſt 
Conſideration: amines, he 7 Halli required. for Frome | 
the SCHOLAR and the o 

— The Invention of theſe Inſtruments lis very bigh's in ie 
quity'; thut of the-Armillary Sphere is not certainly known 3 

cribs. it to Muſeeus, Anaximander, Poſidonius, 

&c: M mint with ſome Hints of | the Celeſtial Globe as 
early: as: „ Hipparehus z Dime; 'the Writings" of Pliny 
and Ptolemy. Strabo mentis tb Ferreſttial Globe; 
and Propertius (who lived about hit Time) a f 
depicted World j te ann 


Cogor et è Tabula pictos ediſcere Mundy" | 


nd Claudian's Deſcription: of Archimedes“! FR ak 
Glaſs leaue: no Room 10 doubt: of. the extreme Accuracy. te 
which 4 Knotoledge o 1 5 the ee and Uſe of an Or- 5 
| rery hag, arrived in bs Ly great Mathema 
| n Years 7, 
— Improvers ant Malers Sts Bed 
. we — ::following of the fe Claſs, viz. Tycho Brahe, 
Reg raph oat Schonerus, Gemma Friſius, Gen Mer- 
__ J. Hondivs, Johnfonius; William Saunde 
William Bleau, and above all Coronellt at Venice, 10 | 
Globes were 42 Inebes Diameter. Many 0 3 theſe wrote; 
aiſe, very learnedly"of their Uſes ] bur in : | 
muſt give the Preference to our own Con Rabere - 
dg whoſe Latin Treatiſe was afterwaras publiſhed by 
„ and then by 5 with "ON oy” My = | 


Notes; which were tranſlated into Engliſh by J. Chilmead, 
in the Year 1639. 3 Fog 3 
But after all, no Globes. were ever conſirufted with. f 
much exquiſite Skill, 7%, and Elegance as thoſe F the late 
Mr. SENEX, F. R. S. (now. known and celebrated 10 
the remoteſt Limits of the literary World) and ſince it Bas 
been lately my Province to mate and ſell theſe GLoBts, with 
man) Corrections and Improuenienis; I thought it would be 
very agreeable to the Public to have a Treatiſe of the Uſes 7 
GLoBEs particularly adapted to them, as Mr. Senex him- 
felf has left us nothing of bis owniupon the Subject; and this 
is the general Reaſan of the preſent Publication. , * - © 
In this Second EDITION the Errors of the Firſt are cor- 
 rebfed; ſeveral Alterations are matte, rendering the Solu- 
tions of Problems more perſpicuous and elegant in many Re- 
ſpefts.*\ There is alſo an Addition of many New Subjects, 
biz. (I.) A T ABLE of the Longitudes and Laditades 4 
all the nyft-noted CiTIES and ToWNs'in the known'Warld. 
(2.) A Chapter on the True FIGURE and MAGcNniTUDE. 
of the KAR TH, end the Proportion F LAND and WATER 
on ius urface. 55 The Etymologies of Arabic Names 
of the Cireles and Points f the Sphere, of Gan/tellations and 
principal Stars, for the. Sake of, the Curious in Aſtronomy. 
(A.) An Appendix of CHRONOLOGY, by Reaſon 4 114 
near Relation to, and Connection with Aſtronomy and Geo- 
graphy. anne Sth libs ie tied! 2 ove | 
With Reſpel to the Gomes themſelves, the Celeftial 
Jas Feen greatly 8 and "embelliſhed very ately; ami 
the Terreſtrial Plates have ben altered and compleated by an 
Additin of all the Diſcoveries lately made in the Great South- 
Sea, mother Parts of the Glebe, to the * Hur. In 
ſhort, 1 can think of nothing material by which they can bi 
rendetud more ornamental er uſeful than they now ars; and 
as thei have always been remarkably diſtinguiſbed and pr e- 
ferne in Point of Hecuracys) by the judicious Public ; there 
it ne Doubt but in this improved State they will appear more 
clegille r 9 * I ey of 1 | 
robo, by @.Glance f the Eye only, can ly ſatisfied of the 
enormaus. Difference there is between eee the 
very worſt Conſtructions of Globes that can poſſibly be. 
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| 1487 2091 JIN 30. it 
| SELL N artificial Gon is a ron 5 
1 ſolid Body, having every Parti of 
_ Le” its Surface ally. diſtant from 
DNN 2 Point within it, called its 
Centre. This, indeed, is rather a geome- 
krical, than a ' geograpbical Definition of a 
__Globe; * becauſe our artificial Globes are 
rather fold, Surfaves than alid Spheres, as 
| 99 are for the grace Far hoflow vun 

7 Ide. | 

De II. 4 Saran is the fame with a ; 

Globe, in a geometrical Senſe of the Ward, 
whether ſuperficial or ſolid ; but an Armile 
lary Seats is that which conſiſts of Circles 
only, properly put together, er any 
continued or entire Surface. | 


B 


I n 


Of 


\ 


2 DrrINT Io s eee | 
| - pas N Globes there are two Sorts, 
one called the Celeftial Globe,” and the ether 
Terreſtrial. | | 

Def. HI. The Cerreriar Crone Þ that 
which has on its Surface a. proper Repre- 
ſentation of all the vifible Stars in the Hea- 
vens, and the Images or Figures of the vari- 
ous. COoNSTELLATIONS into which thoſe 
Stars are arranged, an een arg called 
| ASTERISMS.. Wy 

"Def. IV. The Tehbadrnrxt Goki 18 
an artificial Repreſentatioſi of all the Parts of 
LAND and WATER which conſtitute the 
Surface of the real Globe of the Earth in 


their propet Quantity, Form, Situation, and | 
all other Circumſtances. 


Jo tender theſe Globes aſcful, they are 
diſpoſe in Frames, and are moveable 0nd 
an Axis, ſo as to repreſent the diurnal Mo- 
tion of the Earth and Heavens“ They are 
alſo moveable itt another Reſpect, ſo as to | 

have any Part raiſed or en in a vertieat ö 
- Manner. exe? 
. D. V. "he Alle of 4 Globe eddie 
nin whieh paſſes through the Rees, 
| about which it revolves. - 
© "Def. VI. The Potts of a Globe aps! 5 
two ape the Axis in the Surface 
of the Globe. Dic T0 164387391 9H 
2» Def. VII. A er Cth6i.s rn Glebe, 
1 Sphere, is that ieh Uvideo 1 int to f 
ou Parts. n ne 
e f De . 


For the Us , the: GLonms] 3 
Def. VIII. A. null Cix on x is that which 
devices the Surface of a Quer or Sphere, 
into iu unequal Sarto! 0 15) 0naut 2515 
De,. IX. PARALLELS, ee Cir- 
| abr, are ſuch ſmall Circles on this Sens 
of the Globe, or Sphere, as are every where 
uw a from _—_ W TY _ 


Tt1..33 


985 * A ee, is the Zzböoth Part of | 
a Circle, at every Circle, or ſmall, 
is underſtood to be divided 27. thoſe 
equal Parts, or Degrees; and each one of 
Fr Degrees is ſuppoſed to be ſubdivided 
into 60 equal Parts called Minutes, and each 
Minute is again divided into 60 equal Parts 
called Secowar, and a on bel Foods F Ne, 5 
| 5 ot 941146 798 44 
Den XI. The Bean of has Circle iy 
Fn urfsce 6. a Globe, or Sphere, is 2 
Point every way equally diſtant from it t 
conſequently, the Pole of a A Circie is 
every where at _ RD: oy _ 
— that thi Globes a nous in 
the beſt Manner, every Purpoſe they art 
deſigned for, tis neceſſary they ſhould move 
within various Circles 3 without 
them, Which may be called exterior, ot 
moveable: Circles; aud alſo to have other 
Circles drawn on their Surfaces, as the Rules 
of therefore may be con- 
_ or di uiſhed as % Erpel 

OT" TE - Theſe 
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4 DxriIxirloxs and PxIxciplEs 
Theſe Circles of the Globe, or Sphere, are 


to be conceived as correſponding to the ſame 


Circles ſuppoſed to be ſituated in ſimilar Parts 
of the concave Surface of the Heavens, or 
upon and about the convex Surface of the 

Earth, which therefore are called the imagi- 
nary Circles of the Sphere: by Means of 


theeſe Circles the various Parts of the Hea- 
vens and the Earth, together with their 


different Pete may, by Means of 
the artificial Globe, be e re very 1 to 
be conceived and underſtood. i 

The exterior, or movezble Circles, are 
oe whigh follows ; eres 1: 1; 


Def XII. The We benen is ihe 


| ay Part of the Frame, and is that broad 


irele, whoſe upper Side repreſents the Ho- 
rizon of the Place, and conſiſts of ſeveral 


uſeful Circles; one of which contains the 
twelve Signs of the Zodiact, diſtinguiſhed 


by their Names and Characters; and each 
Sign is divided into 30 Degrees: next to 
this are two Circles, with the Julian and 


Gregorian Calendars diſpoſed according to 
their Months, and Days. Another Circle 


has all the Points of the Coup Ass, or the 
Winxps, as they are denominated by Sea- 


Men. Beſides the Circles of AnFLiToDE, 


AziIMUTuHs, &Cc. ? 
Def. XIII. Cerdinal ee che fouy 


| principal Points of the W which are 


called 


3 — — - —— — —— — — — 


For the Usk f the Oro. 3 
called South, Eaſt, North, and We. From 


hence, that Pole of the Globe which is turn- s 
ed towards the North Point of the Horizon 


is called, the North Pole; and, of Courſe, 

that which is oppoſite to it, the Searh Pole. 
De,. XIV. The ZentTH is the upper- 
moſt Pole of the Horizon, or it is the moſt 

elevated Pint on the Surface of the Globe, 
in which the Eye of the Spectator is uppoſed 
to be placed: 5 in the Heavens, it is the 
point ' vertically over ones Head; this ar- 
tificial Horizon correſponds with that . 80 | 
Circle which bounds our Sight in the ; 
vens, and in which all the heavenly Bodies 
are ſaid to 2 and ſet when they aſcend 
above, or deſcend below it. 

De. XV. The Napix is the lower pole 8 
of the Horizon, and therefore is a Point in 
the Surface of the Globe diametrically . | 
poſite to the Zenith. TH 

D. XVI. The eee 15 the DiC. | 
tance in Degrees, reckoned from the: Eaſt 
or Weſt Point of the Horizon, towards the 
South or North, and is diſtinguiſhed into the 
| Ortive and Occafive, ot the Amplitude at the 
r:fing and ſetting of any heavenly Body. 

De XVII. The ALMICANTHERS - are 
ſmall Circles, parallel to the Ge and 
are called Parallels of Altitude. 157 
Df. XVIII. The gen neral; or brazen by 
MenIDLARy is * large Deaf Circle in 
| which 


6 Darix Ir lots oy) "AO IY 


which the Globe is ſuſpended by the Ends 
of the Axis produced, and is voluble about 
it: It has its Name from repreſenting that 
Circle in the Heavens, or on the Surface of 
the Earth, where the Sun is at the Mo- 
ment of Noon, or twelve o Clock, (becauſe 
Noon, in Latin, is called Meridies, or Mid- 
day.) This Circle is divided, on that Side 
facing the Eaſt Point of the Horizon, into 
four Quarters, containing ninety Degrees 
each, Which Diviſion begins on the middle 
Point between the Poles on the ſouthern 
Half of the Meridian, and is numbered each 
Way towards either Pole; but in the other 
Half the Meridian, the Degrees are num- 
bered from the Poles . the middle 
Point. This Meridian is ſupported, and 
moveable on a Braſs Roller, fixed on the 
Pedeſtal, or Baſe of the Frame, as alſo in 
two Notches cut in the South and North 
Parts of the Horizon, by which Means the 
Poles of the Globe are eee or depreſſed, 
alternately, to any Altitude, or Number of 
Degrees above the Horizon required. iu 
D. XIX. The Suadrant of ALTITUDE 
is a thin Slip of Braſs, whoſe Edge is divi- 
ded into ninety Degrees; and it is contrived 
to be moveable on the Braſs Meridiah, and 
to be fixed to any Part by a Nut and Screw : 
Of Courſe, when it is fixed to the Zenith, 
>; wy Voles of. the. Horizon, it wil ſerve to | 
| mea⸗ 


For the Ui f the GO, 39. 
meaſure the Altitude of any Pbænamnen 


above the Horizon; becauſe the Diviſions 
begin at the Horizon, and are reckoned ups 


wards on the Quadrant. 
Def. XX. anne is a gteat 
Cisco 


Sphere, which paſſeth througli the 
Poles of the Horton, or turns upon the Ze- 
mth and Nadir Points; and that which paſſes 
through the Eaſt and Weſt Points of the 
Horizon is called, the prime Vertirul, or thł 
Principab of them all. Hence it is calf to 
underſtand that the Quadrant of Altitude, 
fixed on the Zenith Point of the Meridian, 
will indifferently, and enerally repreſent 
any of thoſe vertical Circles in its "Motion | 
about the faid Feint, or Pole of: the Hor 
rizon. . 2 $2611) i atv 
Def. XXI. The Mew re is fis Qian- 
tity of the Angle contained ret A ver- 
ticle Circle | 
meaſured in 
vinon] from the Nonh or South Points 
the Eaſt or Weſt. The of | Alti- 
tude therefore, being laid over any; partiou- 
lar Place on the Surface of either | 
Will how ts Azimuth on the Horizon. 
Def. XXII. The SrMI-CINdLE of Pes 
we is that whoſe Extremities are fixed to the 
North and South Points of the Horizon, ſo 
that it can be moved freely from the Hori⸗ 
Zzon to the Meridian; or be placed in any 
Poſition nn them: But as we haue 


little 


2 —— — 2 Try 
3 — 7 


8 DermiTions: a PüIxEtrkEs 

little to do with this Semi: cirtle in the genes | 

ral Uſe of the Globe, and is attended with 

Expence and Incumberance, it is not uſually ; 

made with the Globe, unleſs beſpoke. 

De XXIII. The Hoeour-ciRCLE is a 

ſmall Circle fixed on the Braſs Meridian; 
With the Pole of the Globe in its Center : 

It ĩs divided into twice twelve Hours: The 
twelfth Hour at Noon, is upon the upper 
Part of it, at the Meridian; and the XII 

at Nick is on the Merida: at the lower 
Part towards the Horizon. The Axis of 

the Globe, projecting above the Braſs, Meri- 

dian, carries round the Index or Hann, . 

— which ſhews the Hour, and is eaſily move- 

able, on the ſaid Axis, to any Hour propoſod, 
When the Globe is held at Reſt. I 

i DefaXXIV. The Mariners Compass 
is a Box containing a magnetical Needle; 
freely moving on a fine Point, in the Center 
of a Circle divided into four times ninety 
Degrees, reckoning fram the North and 

South towards Eaſt atid Weſt; and alſo in- 
to the thirty-two Points of the Compaſs, 

| propetly marked: As this Needle has the 

of making a certain conſtant Angle 
8 Bg the Meridian in every Place, which 
Angle is called the Fariatian, therefore 
this Compaſs, being added to the Frame, 
will ſhew the Poſition. of the Meridian 
when the Variation of the Needle is 
"known:” Thus, at London, the Variation 5 


is 


- 
- % 
* a. 
A * \ 
} » 
I -£ * 
_ . 
_ 
- * . 
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rde Ur / the Gos 4 
is at this time about 21 Degrees Weſtward; 
therefore, by movin the Frame of the Globe 


doe Way, or the other, 'till the Needle ft. 
tles itſe F over the ey -firſt Degree, ree . 


; - - koned Weſtward from che North Point, or 
| , =? 
Flower: de- Luce, we ſhall have the Braſs - - 
« . - * . # , 5 * » 
Meridian coinciding with the true Meridian | 
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Sukracks of the GLonts, and their. 
Various Ujer. | 


Po 
— 5 #003 005 000 


On the 8 as of the G lobe are delineated the 
following 9 


n XXV. 


5 HE E QU1yoCTIA1;,0n the Celeſtial | 
* T 5 or the EY ATR on the Terreſtrial 
=x Globe, is that great Circle whoſe 
5 Plane divides the Globe into two 
i equal. Parts, vis, the Northern and Southern 
Hemiſpheres, whoſe Poles are the Poles of 
+000 Globe itſelf. - It is divided into 360 De- 
ces, reckoned Eaſtward quite round to the 
oint where they begin. | 
Def. XXVI. RIGHT ASCENSION, in 
Mor lo is that Degree, or Point of theEqui- 
noctial Line, (reckoned from the firff Point 
of Y) which is upon the Meridian, with any 
Phenomenon i in the Heavens upon the - 
1 Chg? Fang leſtial 
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Fo. the Usz of the Groves.” 11 


Jeftial Globe; and is ſo called, e it 
. riſes with the Luminary in a Right Sphere, - 
Def. XXVII. RTenT ASCENSION. in 
TI ux, is the right Aſcenſion in Motion 
converted into Time by allowing 15% to an 
Hour; ; for as the Globe revolves on its Axis 


re, 


in XXIV Hours, there muſt, in each Hour, 
paſs under the Meridian 150 *"of the Equinoc- 
tial Line; and, conſequently, every Degree 
will Anſwer to four Minutes'of Time;. and | 
15 of a Degree to one Minute of Time; 
' of a Minute of a Degree to ons Second 
20 a Minute in Time, and fo on: iſo that 
the Time in which any Motion in the 
Equinoctial, or Equator, is performed, will 
be eaſily Known by a Table hereafter. i * 
ſerted. 90 
Def. XXVII. e er is 
that Point of the Equinoctial which riſes 
with a Star, or other Phænomenon, i in an 
_ oblique Sphere. 
Del. XIX. 'Tonc1tus, on the Ter- 
reſtrial Globe, is that Degree of the Equator 
which comes to the 1 with any given 
Place; or it is the Diſtance Eaſt or Weſt of 
the Meridian of any Place from the hcſt 
Point of the Equator ; ' fo, that Longitude on 
the Terreſtrial Globe is the ſame as right Aſ- 
cenſion in the Celeſtial, and is in the fame 
Manner to be converted i into Time. 
Def. XXX. The DecL1iNATION is the 
Number of Degrees, reckoned in the Meri- 
C 2 J . dian, 


22 DzNir ions od ure 


Gaps, at which any Star 3 is placed from the 
quipoctial Line. towards the North. or 
South 1 EY 
8 D XXI. The Larfrubz of a Place, EE 
on ie Terreſtrial Globe; is, in like Manner, . 
he, ance of a Place from the Equator, 
ured 1 in Degrees of the Meridian, to- 
| 55 0 the North or South Pole. 
_ Def. *XXXII. PaRALLELs of Declination 
d Latitude, are thoſe lefler Circles which 
are drawn on the Surface of the Globes, 4— 
| raltel, to the Equingctial, or Equator + the 
; Are -uſpally drawn' 1 11 every tenth De- 
| gree of Latitude, or Declination. 
ES Def. XXVII. The EcLiprTic is a eat | 
| rk” divided into twelve equal 155 | 
Called StcxNs, and each Sign Soli thirty 
Degrees. Theſe take their Names from 
XD, thoks Conſtellations in the Heavens, through 
or hear which they paſſed at the Time hoſe 
Nam imes were given to them, This Circle 7 
makes an Angle with the Equinoctial of 
©. about 23* 39', which is called, the. QJqui- 
4 H of the Ecliptic. This Circle repreſents tho 
LE -. _annval Path of the Sun throv h the Heavens 
1 the fixed Stars; and becauſe the 
Ou muſt neceſſaril y happen' in this Line, 
=. where the Sun always is, it is therefore, 
Ccalled; the Epic. The Names, Charac- 
ters, and Order of the fy, of the "0 | 
i pp WOW: I 
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1 * Aries, or the Man os 
2. 8 Taurus, the Bull. 


x6 A F CN 


TT "oY 12 
3. Il Gemini, the „ 5 VT 
4. S Cancer, the Crab, ME 
þ 57 S* Leo, the Lion. r FED . 5 . 1 


5. N Virgo, the Cela. e 
75 = Libra, the Balance, * - 
8. Ser pio, the Scorpion. 2 
— 9. 2 Sa gittarius, the Archer. 1 
19% See . 
"Ar; = _ Aquarius, the Water. Beater. 1 * 
X 12. 4 the Fa. EE: WR "s 
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— 
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| and he Fon are the bhp S 55 
this Diviſion of the: ecliptic Ling, we can 


| "more readily point out the Suns 8 lace in : 
by Heayens, for any given, Time. by fay- 


„Be as in aucb 4 Degree of fuch a Sign. 


95 XXXIV. TheEquinocTIAL 05-6 


are thoſe in which the Ecliptic and Equ 
| noctical interſect each other ; of which 


is called, the Yernal Equinox when the Sun i * 
in the Equinoctial Line in the Spring. and 


the other is called the Autumnal Equinox, as 
the Sun, at that Seaſon of the Year, croſſes 
the Equinoctial Line again. The beginning 
of 3 Ecliptic, as well as of the Equinoctial 
"Line, is at the Vernal Equinox; and, accor- 


dingly, the right Aſcenſion i 18 reckoned from 


Bs af Point of . 


as e . 
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Def. XXXVI. The LonG1Tvpe of a Star, 


or Planet, i is its Diſtance from the firſt Point 
of Aries in the Ecliptic, reckoned 8 
Degrees, Minutes, &c. 


Def. XXXVI. 'The Ero of a Star, 


or Planet, is its neareſt Diſtance from the 


Ecliptic, towards the Poles of the Ecliptic, 
on either Side, North or. South : As the 


Ecliptic makes an Angle of 23 29 with the 


Equinoctial, ſo the Poles of the Ecliptic will 
of Courſe be at the. fame Diſtance from, the | 


' Poles of the World. 


Def. XXXVII. Cie xs of Latiruas 
ars thoſe great Circles which paſs throu h the 
Poles of the Ecli tic, and conſequently in- 
terſect the Ecliptic at right Angles. "Theſe 
are peculiar to 85 Celeſtial Globe, and are 
uſdally drawn through every 30“, dividing | 
the whole Surface of the Globe into twelve 
equal Parts: By ſome Authors, theſe are alſo 
Called Circles of Longitude, becauſe, being 
drawn through any. Star, they reduce it to, 
2nd thew its Longitude.in the Ecliptic. N 
4 Def. XXXVIII. The Zopiac is a broad 
Space on the Surface. of the Celeſtial Globe, 
extending to about 8e on each Side of the 
Ecliptie, in which are contained, the 10 4g 
; Aﬀteriſms, or Canftellations which givel 
'to the Signs; and becauſe molt* of theſe 
have the Likeneſs of fome_ living Creature, 
this Space received the Name of Zodiac, 
which > an a * of Animals, In this 
broad 


_ 


For the Uss of the GLonis.; 1 3 
broad Circle are included, the Orbits of the 
Moon and all the Planets; and, as it is of 
the greateſt, Uſe in practical Aſtronomy and 
Navigation, it has lately been put on Mr. 
' Senex's Globes, and divided into each ſingle 
Degree of Latitude on either Side the Ecli 0 

Def. XXXIX. The TRorlcs are, | 
Parallels of Declination, | on the ba 
Globe, (of Latitude in the T erreſtrial) which 
touch the Ecliptic on either Side; and, be- 
cauſe one in the Northern Hemiſphere : 
touches the Ecliptic in the Beginning of Can- 
cer it is called the Tropic of Cancer; for the 
fame; Reaſon, that which touches the Eclip- 
tic in the Southern Hemiſphere | 1s called 
the Tropic of Capricorn. The Word Tropic 
denotes a if hs becauſe, 1 in thoſe Points, 


155 . returns again, to the E 


g. XI. The Pol An Eu ws! are thoſe 
Paraticls of Declination (or Latitude in the 
Terreſtrial Globe) which circumſcribe the 
Poles, of the World at the Diſtance of 23+ 
Degrees; or they are the Parallels of 66; De- 

tees. That on the Celeſtial; Globe, about ö 
* North Pole, paſſes through the Conſtel- 
lation called Arcos, or the Bear; from 
whence ĩt is uſually called the Arctic Circle: 


and that. which 1 is oppoſite to it, about the 


South Pole, is called the Antarctic Circle. 
Both theſe and the Tropics are delineated on 
the Globes by double Lines, to diſtinguiſh . 
"ym from other — | 5 

Def. 


| 


92 
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De. XII. The Miki Ans are thoſe 
| bees Lireles, e Ori the Terreſtrial Globe, which 
5 Bo through, or interſect each other in the 
Po les of the World, and; of Courſe, are at 
fight Angles to the E vator, where they de- 
e ? the Longitude of Places through - 
Which they are 7 — 5 one of theſe Meri- 
dians is called the FrxsT MralpiAx, from 
which the Reckoning in the Equator begins. 
The Pofition of this Meridian is arbitrary: 
But, to ner the e. more uſeful, we 
generally have two dne which paſſes through 
5 the Hand'of Frrra, and the grin through 
1 the City of LoN DON, „as being the Capital of 
dur ow-n Country, and thereby e, 
great deal of Trouble in countin the 


"2" _ gitude of other Places. On lange Globes, 

SH  ' theft Meredians are drawn theo” every tenti 
Pegree; but in ſmall ques, 18 oy 

= = | fifteenth epree.” * 

deen. ners en e thoſe I 

TS. - rians which paſs' "through every ftecath 

| —_ Degree” of the E uinoctial, on the Celeſtial 

 GChobe;: dividing bai Surface of the Globe | 

0 into: 24 an ch atts; each of which, + 85 

b fo fore, eth under the Babel 


; r 10 the Space of 5 boon 
| be © have hinted before: 

' = Dif. XIII. The'Sor.5rtons are . 
v3 | Prins of the Ecliptic which have the 

| FF -  eft Declination, and conſequently the Be. 
=... ee of Cancer 5 T's, They * 
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ſo called from the Sun appearing, as it were, 
fationary in thoſe Points, with reſpect to its 
Motion Northward and Southwatd:; for its ö 
Declination alters but very little, or is ſcarce - 
ly ſenſible for man Days on one Side or 
the other of theſe oints, which are re? 
fore called the 8 olftitial P ants of the Eclipt 
Def. XIIV. The CoLurts are''tho 
two Metidians which pas through the 3 80 2 
noctial and Solſtitial Points, and conſequent- 
ly croſs each other at right Angles in the 
Poles of the World: Hence one of them is 
called the Equinoctial Colure, and the other 
| | the Solftitial Colure. Theſe Circles WW _ 
. i the Surface of the Globe into four e BL 
| Ya gcnogng, the four SEASONS of Ne 
; _ 
© 1. þ 6 by es The Riede of the 
Favinoxss' i is that ſlow Motion which the 
-  Equinodial Points ate, by long Obſervation, 
found to haye from Eaſt to. Wet contrary 
to the O der of the Signs, at the Rate of one 
; 1 ree 15 72 Fears, and by this retrograde 
4 | Motion of the Equinoctial Points, and conſe- 1 
quently of the Ecliptic, the Signs have, 5 = 
parted from the Conſtellations in which th . | 
originally were, which has cauſed all th = 
Conſtellations to have an apparent Motion 1 
BE forward: and thus we find the Gonſtella- © 
- tion of Artes is now (not in the Sign of thar = 
4: - i: +> Name, but is) advanced forward into * 
ſecond Sign, taking the Place which Tau % 3 
7 D e pats : 


1 z 
4444 7? 


18 Dr H TIONB and Princthine _ 


L 101 


formerly had, 74 aurus being, vg in Gemini, | 


and fo on; Which. 18 the eaſon why: you 

fee the A ee drawn. | AS TT. ar 

the Celeſtial 'Glo e phy cal a 5 75 a 
all which i is, our Earth, n of a tr 

ly ſpherical Fig ure, but a « bing 

Poles, muſt TRAY a conical 7 of its Axis, 
which carries 525 pes of the World roun 

the Poles of th e Ecliptic in the long Perio 


2 of nearly 26000. * Hprc which has been 


_ the great Phra Year. - 4 
LVL. An Armillary Seurzz is 
ITE Inſtrument, conſiſting o 
7 g Diſpoſition of all the great and ſma. 
| ircles of Note, before deſcribed, VIZ. the 
| Horizon, the Braſs Meridian, the E quinoc= 


tial, the Ecliptic with the Zodiac, the . 11 
nottial and Solſtitial Colurez. the Trafic and 


Polar Ci reles, the Axis of the World wit 
the ſmall Hour Circle and Index; all hs 
compages of Circles revolve, like the G 1 8 
on the Axis of the World, and thereby 


greatly. facilitate the Idea We ou zht to hape 


| of thoſe imaginary Circles ! in "a Heavens, 
and their ſeveral Uſes; And, Means of 
the Quadrant of Altitude, any l Tri- 


angle may be formed, and its Solution given 


atted : at 1 ie - 


by Inſpection; Which renders this Inſtru- 


ment of great Utility i in Aſtronomy, and the 
Uſe of the Globes; a Print of which we 


have therefore thought neceſſary to efix to 
8 theſe Definitions. Pr 


34 
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With reſpe & to the 9475 of the Sphere, 


* 


, * — 


1 Ars 7 "7 
4:48 = £ 


my Def. Vi vit A Parallel. Subnet is 15 
Poſition, of f 1 Where the Equator coincides 
55 th. 950 Horizon, and conſequently | oe 
oles of the World are, the Zemth an 
Nadir 768 The Parallel of Latitude 
here are all parallel to the Horizon; but 


5 2 


there can be no ſuch Diſpoſition of the 


Sphere, but to an- Inhabitant immediately 
under the Poles. 

Def: XLVIII. A right, or dire Spurnn 
is that Poſition where the Equator and all 
its Parallels make vigbt Angles with the 
Horizon. The Inhabitants of this Sphere 
are only thoſe who live under * Equi- 
noctial Line. 
D/ XLIX. An Oblique. SPHERE is when 
the Equinoctial makes an oblique Angle with 
the Horizon: and therefore is any other 
Poſition than the two former, and which 


every Inhabitant muſt have who does not 


live under the Equator and the Poles. ; 
De, L. The Diurnal Arca is that 

Dart of a Parallel of Declination which 

ſtands above the Horizon; the other Part, 


which is below it, is called the Nocturnal | 


Arch... 


Def. LI. Aſcenfional DIFFERENCE i is the 


Difference in the 3 of an Object 


2 above 


'or r Globe, ther are TW and e 


— 


* 20 Drrixtrioxs if Parkin | | 


aboye the Horizon, in a right and an bit ys 

' Sphere ; ; but in a right Sphere, every 
leſtial Phænomenon muſt riſe and ſet at 15 
Diſtance of fix Hours, from the Time of its 
ing on the Meridian ; therefore the aſcen- 
'- ona Difference, turned into Time, ſhews 
8 how long the Star riſes or ſets before, or 
| after the on of fix, in an an oblique Sphere. 
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10 the User of tbe Slade e 
tinued. CONES 39. N 0 


HE Surface of the: Terreftrlal ” 
LTerraqueous Globe, conſiſts, as 
hath been ſaid, of Land 04 
| WATER, very nearly in Pro- 
2 portion as one to three; eee 
8 I have found, by weighing all thoſe: Pa 
that repreſent the Land and Water ſepa- 
rately, which cover Mr. Senex's Terreſtiial 
Globe of 28 Inches Diameter. The Weight 
olf the Paper for Land was 367 Grains, thoſe 
for the aqueousSurface weighed 1 125Grains, 
which Numbers give the TIT: above 
mentioned. | 


The Land 1 is ee as s follows: : 


„ A Cox TIN ENT is. the largeſt Diviſion; 
. - 30-08 extent of Land, comprehending diverſe - 
Countries and Kingdoms not ſeparated by 


Water. 


I. An 


. ————— ACIY <4 Di As ow” * — 
* 


N 8 one Part, which i 18 called 


# Nap ups ent . 


II. An IsL AN p is any ſmall Tract of 42055 


ae "A Water. 


IV. An n that narrow 


Neck of Land which 4 it to the Conti- 
; N. Epen 74 3 8 \KD Nes. 1803 4 + ? 


VI. A Care, or Head. Land. 215013 


10 nd aqueous Par of the Bbrf ee of the 
Barth das the ee e e or The 
Viſſons :: 5 11. 


pour 


| 7 : ftl Yar: 911 1 „ „ 48 he 
I. The Oer Ax is the r colldidito of | 
0 aters which lie between, and environs the 
. l Sf J T1057 4871 


II. The Wo is a knaller Part of the! ave- 


vus Surface of the Earth, lying between the 
Hands, Promontories, G 
III. A Guru is a Part of the Sea brery | 


where environed with Land, war's on one 


ſmall Part, called 


IV. ASTzzIGHT, or StrAIT, hich 18 


„ >» 


1 ck 


l 2, mountainous 
far out the Sea, 
A 4 Sf bf X wha ; 


/ 


that narrow te ee e it to the 8 


r the ov "of 21 by btb l a 1 
28 feveril Denlominatiolls of Land J and 
Water heed r no ih Account or 


tio, 's a bate In ection of e Globe: ie * 
preſent” ien uffictently to the View: 7 

| he: moſt fialons Divitied ef the Sorte 
ine Eich, eh de 1 75 Head and Cd, 
is into the five” Z0NESs, of which; dn i 
cated the Torrid Zone, ko a called Ten. 
perate. Zane, and the other two\ Prigid 


« Lones. w 9 


1 2 
FT Ft 9:1 1 11 


Wh The 25105 bmi is 0 eat, from the 
: Ibabitants being, as it Were, 7orrified or 
ſcortched with the Sun's Heat; for this Part 
6f the Earth is all that which hies Between 
the two Tropics of Cancer and C V ee 
and over which the EclipticLine is obliquely 
We ſited : from. whence you will eaſily Fu 
„that the Inhabitants of this Zone will 
| oy the Sun vertical two Days in the Year, 
| an Ja ng 2 Tropic to Tropic, in each 
Ecupc, - . 5 
. 255 Temperate Zones are. all told 5 
Parts of the terraqueous Olobe hir 
lie between the TRO PICS and Polar” Cir - 
. CLES; and conſequently there is one of 
theſe in the Northern, and one in the 
Southern Hemiſphere, as you may ſee very _ 
plainly, on the Surface of the Globe, As 
we ourſelves are Inhabitants of the North 
Temperate Zone, we find the Seaſons of 
the \ car in a Femperate N Our Sum- 


„ mer. 
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mer. Suns are at a Diſtance from our Zenith, | 
and we do ot therefore eX erence th the x great- 

elt! Force o his Beams... Appin We are ne- 
ver without Bis 1 Jnflience" the 


Space of one 1 Day ;. ſg that, an the 
whole, we muſt 1 e beſt 


chat the ig of the. 2 0 
the paradiſical tation. 2 lend bei 
the moſs, temperate Part « f the, | Temperate 


Zone. . - 
III. The two Frigid Gene 29h Sed 
becauſe of the exceſſive Cold in thoſe Parts: 
Theſe. are improperly called Zones, being 
rather Arras comprehended between the 
Arctic and Antarttic Circles; but, as with A 
little Conſideration it will appear, that fince 
one Half of the Year the Sun is above the 
Horizon, to the greateſt Part of theſe Zones 
for many Days and Months, together, with- | 
out ſetting, they muſt have a very confide- 
rable Interval of warm, or rather hot Seaſon; 
and, ſince the Pole itſelf is enlightened con- 
ſtantly for ſix Months together, it muſt be 
conſidered as the Hotteſt at one Time, as 
well as the . Part at e of the 
Whole Farth. | WE ob 


There 18 anbther. W of ae ha: 


Surface i into what they eall CL IM AT ES; but 


this was more in Uſe among ancient Geogra- 


phers than the Modern: They called all 


that Part of the Earth, a Climate, which 


allo ed 


1 
I 
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For the Us of the Gropres' 25 
allowed an Increaſe of Half an Hour to a na- 
tural . of 243 or the firſt Climate, extend- 
ing from the Equator to that Parallel Where 
the Day was 12 Hours long; from thence 
to the Parallel where the Day was 13 Hours, 
-was called the ſecond Climate, and fo on, thro 
a 9uccefſion of 24 Climutes, till they came to 
tze Polar Crrelesy — the Sun not ſetting, 

the Day is 24 Hours long. Here they reck- 
oned their Climates by monthly Illumina- 
tions, and ſo had fix (Climates . 'cach 
Frigid Zone: But, to give a clearer Idea of 


this Matter, we ſhall give the following 
Table of Climates. 15110 
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26 . Painceties 


There are ſome other Diſtinctions in Geo- 


the INUAHITANTS of 
to their different Meri- 


the Bath, ine r 


dlians or Parallels, viz. ſome are called the 


FERIO Ter, that hve under che gane Pa- 


5 bal, but, in the oppofre Semi circles of 
_ the fame Meridian; both of them have the 


Seaſons of the Vear the ſame ; the San, by 
its annual appatent Motions; coming to, of 
teceding from the Vertex of boch mg at 


8 5 
it is-Mid-day e n to the 
other. 35 A0 biel. 

Ax rorci, un ſuch hab Hakitations 
lie in the 3 emi-circle of the Meridi- 
„ hut in Parallili, and both ef 


> Inftant of Time: but th 
the Year are different, it being 
Lobe when it 19 Winter to the rem 74 
5 the AurfropEs, ate thoſe whoſe 
aditations 785 fituared iu oppyfite Pa 
Meridiams, have thei 

rely appofite to one another, in a Lin 

ug through the Center of the. Earth 
hey have not only their Days 
recti cantrary, but alſo. the Segſont of, th 


aſons.c 


. 5 a 


. in the firſt, the ſecond wy. nat. 


— ad FECL} ee. — ET — AE B LE —2 — —— £23 
PIey 2252555 


; Wet COATS 7 
1 b * 


For the Usx of the Grozts, $7 * 
- The Inhabitants likewiſe receive another 
- Denomination from their Shadows, vis. tlie 

Inhabitants of the Torrid Zone, are called 

The Aurgiscii, having their Meridian 
Shadows at Different Times of the Year, © 
projected towards both Poles ;\ but when the 
Sun comes to be vertical to them, then they 
have no Shadow, and are called Aſeù, or 
_ ſhadowlefs, nothing that ſtands upright, hav+ 
ing a 8 e. at Noon. n 

The Hz TEROSC1Y are thoſe hö inhabie 
the Temperate Zone, as having che Meni 
dian Shadow projected anly towards one Pole 
throughout the whole Lear. 
The PeR15C11 are thoſe who inhabit we 
two Frigid Zones, ſo called, becauſe their 
Shadow turns quite aud them in che 
Space of 24 Hours. 

To theſe Definitions we may ad vhs 
Diſtin&inns which the ancient Poets made, 
and are Kill retained in the Writings of Al. 
tronomy, relative to the riſing and ſetting 
of the Stars, Which they call my Ne 
Acronical and Heltacal, © 

Ihe Co/mical RISING: or SETTING of a 
| Star, is when it riſes: ar ſets at the Tima 
when the Sun riſes, - 05 

The Acranical Rien of the Star, is 

when it riſes when the Sun ſetti. ö 
The Heliacal xis, is when the Star, or 

Planet emerges out of the Sun-begms, and 

is ſeen | in a NM OO Sun _"O_ and 


n 


mn * = 


28 Drrixirioks and Prmcteres 


it ſets Heliacaliy when it is ſo near the Suns 
beams that it ceaſes to be ſeen. 
Some other Definitions reſult from the 
Conſideration of the Mation of the Earth ; 
that the Earth hath a Motion about its Axis 
is well known, and becauſe we call the 
Time in which it makes one Revolution a 
Day, therefore this is called the diurnal b 
Motion of the Earth. | 
It is alſo well known, ls 4 Direction 
of this Motion is from Weſt to Eaſt, or ac- 
cording- to the. Order of the Signs of the 
Ecliptic in which they follow one another; 
and therefore this; 155 all ſuch Motions are 
ſaid to be in Conſeguentia. 

This real Motion of the Earth, eig 


3 Weſt to Eaſt, occaſions an apparent Motion 


of all the heavenly Bodies in a contrary Di- 

rection, or from Eaſt to Weſt, Which is 

therefore ſaid to be in Antecedentia. 
The Space of Time in which the Barth 


revolves upon its Axis is twenty-three Hours, 
ſiftyeſix Minutes, three Seconds, and twen- 
ty-eight Thirds; in which Space of Time a 


fixed Star will make one complete Revolu- 


tion: This Space of Time is therefore 
called the Szdereal-Day. . 


But the Time in which the Sun departs 


from the Meridian and returns to it again, 


or makes one Revolution, is called the So/ar- 
Day. After the ſame Manner, we ma / 


ö aid War: the 1 of Time in which 


thoſ: 2 


For the Usn of the Gronns, 29 
khoſe Meridian- Revolutions are performed by 
the Moon and Planets, „in like — ä 
ner, be called Lunar and Planetary Dayr. 
As r RONMoMRERS begin the Day at Noon 
and call the natural Day, including af Noon 
Day and Night, the Nohemeron: and they 
Number the Hours from one to twenty- four 
Hours ſucceſſively, and not by twice twelve, 
as the common Uſage is by Clocks. 
The Year, with Aſtronomers, begins 
when the Sun enters the firſt Seruple of 
Aries, on the'firſt Sign of the Ecliptic': : bur 
this Beginning of the Vear cannot, on that 
Account, be able, or fixed; becauſe, as 
we have before obſerved, the Equinoctial 
Points have a ſlow Motion in Antecedentia, or 
contrary to the Order of the Signs : There- 
fore the Sun, which moves in a contrary 
Direction, or in Conſequentia, will arrive at 
the vernal Equinox ſooner, each Vear, than 
it would have done, had that Point been 
fixed: conſequently, the Moment of Time 
in which the Sun enters the vernal Equinox 
will happen a little Matter ſooner, every 
Vear, than it did in the preceding Vear, 
viz. by about twenty Minutes. © The Time 
of this vernal Equinox will, therefore, con- 
ſtantly anticipate the Time of the preceding 
One, and this is what is ſo frequently 
alles” the 44 ra of the e n 
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2 PLAces in which the heavenly Bo- 


as viewed from the Earth or Sun, 
are ae 


denominated: Ihe Place of a 


Planet Jn viewed from the EARTH, is 


called the Geocentric Place; but when it is 


viewed from the Sux, it is called the Helio- 


centric Place. Accordingly, in the Epbe- 


merit, (which ought ever to be at Hand when 
; the Globes are in Uſe) theſe Places are pro- 


ly tabulated, the Geocentric Places of the 


: Sun, Moon, and Planets, for every Day. of 


e Month through. the Lear; and the He- 
hiecentric Places for every fixth Day only. 

. » Theſe Geocentric Places we have regard to 
in the. Uſe ve the /GLOBEs, and the Helio-. 


5 2 ones become neceſſary in the Uſe of 


OxRERT. The Difference between the 
Ceocentric, and the Heliocentrie Place of a 
Planet, is equal to the Quantity of the An- 


gle under which the Radius of the Earth's | 
Orbit is ſeen from the Planet, which is 


therefore called the Parullax of the annual 
ORBIT. The Word Parallax meaning no 
more than the Difference of Places in which 


the ſame Object will appear if viewed et 


two different Stations. 
The Noves of a Planet's Ouhie. are 


85 thoſe Points in which the Orbit interſects 
the Ecliptic. Thus the Equinoctial Points 


may be called the Nodes of the Sun's .Or- 
bit, with reſpect to the Equinoctial Line; 
but the Nodes of the Flanets are of little 
Ace 


E- l. ths f A Gus" * 


. Xecouat, as they are too flow to have a 
ſenſible. Motion in the Space of a few Yeats; 
and the Obliquity of their Orbits, or their 
Inclinations to the Plane of the Eclptic, 
are for the moſt Part too ſmall to be xegarded 
in the Uſe. of the Globes: But it is far 
others with reſpect ta the Nopzs and 


. OxmIT of the Moon; ; the latter of which 


makes an Angle of no Nan than 5 18“ with 
the Exlipt ic, and the 
; 2 lotion nat to be regarded even in 


the ſe of the Globes, and therefore'a Table 


18 e the Ephemeris to aſcertain the 


ace of the aſcending Node for every tn 
Jay of the Month throughout the Year: This 
gives; N for the Jodes and Orbit of 

continually refified a on the 192 


irface "of the © eſtial Globe. 


of the -Planets from the lh 75 [nd Wil 
their aff 
Motions willbeoften apparel 


ſometimes they will appear to Þ Note 9 105 | 


tion, ſometimes xetrogade, or to moye from 


n Weſt; and between theſe two con- 


hy . DireGQiqns, they will appear to have 
lotion for me, ime,.or to be Rationary 
5 "th Heavens ; Therefore, in the Epheme- 


ru, among t the Geocentric Places of the Pla- 
_ nets, you will ſee the Letter B at the Place Os 


| where. the Planet begins yy appear dress 


in * e b. Plat where it. 


begins 


* 


unar Nodes have too 


2 1 155 fre nat the true and real. Marion 8 
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KL 1 to üppen retrograde, there is this Chas 
£ "27-7 
2 "Alt: chit we Kids bichekte fad n 
in 1889 8 aces, Nodes, Ge. of the Planets, 
Ire oh the Left-hand Page of Parker's Ephe- 
meris: On the Right-hand Page are contained 
| oe us Aﬀpett of the Planets, with ref] peck 


the Moon and to each other, as they bay 5 


from the Earth. Theſe Ass the 
detote by different Symbols; they uſe the 
Symbol or a Triangle. "A for the Al ef 
they call the Trine, Mat is, when he. | 
nets Are 4 third Part of the Eclipt ptic dift Le i 
from one "another, 918. four figns If they 
are but three Sigus apart rt, that A Pet i 1475 
e 
_ Fwy 0 from each Sher. it is Kuen a 
pe andi Is : v1, by "this Mark = | 
| the ar ein Conf un Fin, it is ew ny 5 0 1k 7 
| in © 5 Moon, by '#; At he P er Faced 
| bol; e _ af fir gre | 
5 SN. at Aſp ER hap pens. 3 
ts are Gf Tele" Piepen, chello Ma 12 
| by, no more about th el Bere. nN ance 
Fs The Fj gute of the Earth being & neatly Glo- 
bular, a Perſoh Who Walks den h Note 0! 
South, a9 of Eye is"always the Pole. © the 
Horizon, that horizontal, whe bed. ea... 
. vens.,. 98 g Yes 0p ugh ey fame 
Space, eſeribe t teh © "the. 
1 Ne in the Heavens, as L defc ribes or 
| goes, kl hrough on the MET of the e 75 


«+ 1 *. Ne ö 1 0 
; ( 170 that 
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that 5 is, if he walk through one Degree of 
the Terreſtrial Meridian Ne EY 
will his Harizon deſcend one Degree on the 
Northern Part of the Meridian 1 in the Hea- | 
vens, and ' aſcend one Degree on the 
Southern Part, and ſo for any other Sp ace 
or Number of Degrees. "Therefore Fan n 
Inhabitant of the E uator, who. views the 
Poles of the World in the Horizon itſelf, 
were to ſet out on a Journey direaly North- 
ward, when he had travelled wer one De- 
gree be would obſerve the North Pole of 
the World to be elevated juſt ane Degree 
above his Horizon; when he had proceeded - 
over the Space of ten Degrees, as his Hori- 
zon was depreſſed ſo many Degrees below 
the Pole, 15 the Pole muſt of Courſe appear 
elevated ten Degrees above the Horizon, 
and ſo much Will the South Pole be de- 
preſſed: From whence it appears, that the 
Elevation of the Pole above the Horizon of 
any Inhabitant is always. equal to his Diſ- 
tance from the Equator, in Degrees of the 
Terreſtrial Meridian; And therefore it is 
evident, that the Elevation of the Pole is al- 
ways equal to the Latitude of the Place: 
and this is a fundamental Theorem far the 


3 Rectification of both the Globes. 


It has been found, by frequent Menſura- 
tions, that, in order to miſe or depreſs the 
Pole one Degree, a Perſon muſt paſs over 
the Space of Af 4 8 directly North, 
or 
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or South, which, therefore, is the Engliſh: 


Meaſure of one Degree of a Terreſtrial Me- 
ridian, j x p 


Having now premiſed every Thin that 


ſeems to be neceſſary for the due Under- 


ſtanding the Uſe of the Globes, we proceed 
to the Solution of ſuch Problems in Aſtro- 


nomy, Geography, Navigation, Dialing, 
Sc. as will afford a rational and inſtructive 
Amuſement to the young Student in thoſe 


Sciences, and to Ladies and Gentlemen in 
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To ß de Globe ip Bes * 
5 08 i Things to be done, as (1) 
Elevate the North Pole above the Horizon 
ſo many Degrees as is equal to the 'Latitude 
of the Place (2) Find the Sun's Plate in the 
Eoliptic on the Surface of the Globe, and 
brine it to the brazen Meridian. ( 3) The 
Sun's: Place being under the Meridian, ſet 
the Index of the Hour Circle to the upper 
XII. (4) Set the Meridian of the Globe 
North and South by the Compaſs, or Magne- 
tical Needle, as Greed in the Definition 
thereof. | Theſe Things being done, the 
Globe is rectiſied, or put into a Poſition ſimilar 
to the concave. Surface of the e for the 
en of London. 
5 F 2 3 bb. u. | 
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ES 13 To find the SUN's PLACE # in the 
xl for any given Day. 83 


| K or. this Parole, ; A's Fe on ide | 
x2 ad Frame of the Horizon, two Calen- 
dars of Months and Days, placed by the 
Ecliptic, divided into its twelve Signs and 
Degrees, in one Calendar, which is now 
prineipally in Uſe, (and called the New Stile) 
the Beginning of the 21ſt of March nearly 
anſwers to the Beginning of the Ecliptic, or 
firſt Point of Aris; but in the Calendar of 
the Old Stile the zoth ef March anſwers to 
the ſame Point. In either Calendar, there- 
fore, find the given day of the Month, aud, 
againſt it, obſerve the correſponding Part of 
Ecliptic, and that is the Sun's mean Place 
for that Day. Thus, for Example, againſt 
May 11th you find the 21ſt Degree of Tau- 
rus for the Place of the Sun 1 in the Ware 1 
at that Time, New Stile. 
Prob. III. Ta „ind tbe Sun's Drei TION | 
for any given Day in tb Mar. 
F ug) "the. Sun's Place in the Ecliptic, and: | 
by Re it to the Meridian ; and the Degree of 
the Meridian immediately over it, is the De- 
clinatian ſought. For Examples On May 
14th the Sun's Place is in the 21ſt Degree of 
Taurus; this, being brought to the Meridian, 
will he the Sun's Declination melately 
over it to be 18 Degrees. N 
| Prob. 
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8 b be SUN v7 
WY IV. . e the: \Sux's| Rreur | 
A er, 142 01 | 
Bring the Sun's Place (0 "the Meridian, and 
ſee what Point of the Equinoctial is interſect- 
ed by the Meridian; 'whith, for the i th of 
May y, will be found to be the 47 40˙ for | 
he "ys WOE requlged for that Day. 
2 Prob. V. To find the ON s 4 
Bring the Sun's Place to the eaſtern Part 
| of the Horizon, and the Arch of the Hori- . 
Zon-betwixt-it-and the eaſtern Point is the 
Amplitude Ortive, North or South: Then 
turn the Globe about till the Sun's Place is 
15 in {go weſtern Horizon, then will its occa- 
foe Amplitude be equal to the Ortive, and 
775 10 8 1 Denomination. Thus, on the | 
11th.of May, the Sun will riſe with 30 ff 
North Amplitude, and ſet as far from the 
| weſtern Point of the Horizon to 2 7 North. 


Beh VI. T, « find the Tin 8 the Son 
Risks, or SETS, on any given Day. 
Rectify the Globe for the given Day ; | 41 * 

turn the Globe till the Sun's Place touches 
the eaſtern Part of the Horizon, and the In- 
dex of the Horary Cirele will ſhew the Time 
of its riſing... After that turn the Globe about 
till the Sun's Place comes into the weſtern 
Semi- circle of the Horizon, and the Index 
will ſhew , the Time of its ſetting for the 
199 87 138 Te on her be Maps he 4 
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Sun will be ſeon to riſe about a Quarter 
Vill. IV. and ſet the fame Time before 
om runs 


in VII. Ts nd the Lavern of any 


given Day or Nicur. 


This is 3 deduced from tlie 
foregoing Problem; for ſince the Time be- 
tween ing to the Meridian, and deſcending . 
from Res to the Horizon, mult be e UF 
therefore twice the Hour of ſetting will be 
the Length of the Day Thus, 6n May 11, 
the Sun ſets at VIPs the double of which 
Number is XV* 300, the Length of the Day; 
the Length of the Night muſt then be of 
Courſe VIII zo). Thus the Length of the 
longeſt and ſhorteſt Days muſt be found on 


the Globe, as alſo the greateſt Amplitudes, 


Declinations, &c. and, by a bare Inſpection 
of the Globe, it will ear, that the Jonge 
Summer Day is equal to the Jongeft Night in 
Winter, ad, Vice Verſa, in r 0 the 1 
. po | 


Prob. IX, 2 ful the Son's vu 


15 Na 9ION , 


Find the Place ofith the Sun i in wits Eclip de, 
and bring it to the eaſtern Horizon: then 2 | 


ſerve the Degree of the Equinoctial in its In- 


terſection with the Horizon, which for the 
1 ith of May you will find to be 219 Ls the 


"IE 22 required,” #3 
2 Prob. 


in PROBLEMS of the SUN... 39 i 


Prob. X. To find the Aſcenſional Dirrz- 
FENCE, or the Time tbe SUN riſes before or 
after Six. 

From the right 8 (found by Prob. 
IV.) ſubtract the oblique Aſcenſion, found 


by the laſt, and the Remainder is the Aſ- 
cenſional Difference in De. 6 G 


Thus fer the The Rig bt ek 18 Fg ho 
1 = 88 Aﬀenſion 21 40 


— 


| Afcenſional Difference * 00. 


1a N To. Convert the Dronr Bs, 22 
nutes, and Seconds, of ri ight ASCENSION in be 
EquNocTiAL, into 


Rus, Secands,. 7 
| Minutes of 'T1ms. 


This Problem, A, uſeful in Wan 


my, is moſt 28 8 ſo 15 by the following 


s The Dje of HoCturerriiGtos 
L * 10. $ Ky 1 LE | Nein 
18 8 8 ag * A T. A B 1 E. * * I 12 a 


By which, the Longitude expreſt in Degrees, 
Minutes, and Seconds, &c. may be reduce 
e Hours, Minutes, and Seconds. 4 
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"EXAMPLE. © 
8 „ was Nee 44? 35% a 15" of he 
Ehe paſo under the: Meridian? 
* 5 | o. : o'— TY I 6 He 0% 
* EE =. 2 "BD: 0 
175 2 N 
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Ke, 49. 37 133% 187 257 77 


In like mannef the Afcenſional Diffe- 
2 85 being ey 26?, -anſwers' to 1 44. 


ch is an Tour and; leg! * rec le 


. MEE 11 7, 0 Leber „Hur * Mor I. 

or to tell what Number of Degrees, Mint tes, 
and Secun Vale under rl ae of 

given Time, 

Ihe Solution of ö this. dem is 115 8 

moſt eaſy by a SI wy we 1 wh 8 
| Foe here ini inſerted : 
3 be 71 4 
11 ity 
| 1 * be required to . * | 
Number. of Degrees, Minutes, and. Seconds, 
of the Eq uindEtal, * under the Meridian 
in 3 180 228075 3 5 Ong uantities of Motion 
taken out of © * olumn, anſwering 
1 the ſeveral Parts of Time in the firſt Co- 
being placed apolitely, ang added: 
ger as before, will. give the Anſpper. 
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ds, Se. may be reduced 
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1 


0 IS 


N. ls *1T. out ; ht ale an 25 58 
of of the. Crepuſculum, or pur Being 2 2 
| &iven, Day-of the Tear, 5 
In the Solution of this and the follow. | 
ing Problem, the Sal ant of Altitede will 
be neceffary, which, therefore, muſt HOW 
; ſcrewed on to the Zenith Point, or: fo 
oy, Fadud Edge of ibe Nut may 
27752 „che Il. Meridian, which is the 
Fenn of London, the Globe being ſuppoſed | 
| ified 8 Metrop polis. : / Obi 
It is collecte From mayy ern 
that have been made ronotners, that 
the Sun, after its Ate e the Hori- 
on, has its. Rays refracted through, and 
enli; ntening g the Atmoſphere near the. Earth, 
tilt his Dep > Non be equal to about 18%; at 
the End tl jeh Time, the Atmoſphere . 
becomes when Dark, at leaf What we call 
dark Night, then Egins 3, 2n the Tune 
from. nis ſetting, till bis Depreilion | be 
18% below the Horizon, is calle the Cre- 
Fullum; or. 'T: wilight, 5 But When che Sun 
$ 18” below the r at any Tir FO 
931 G 2 2 
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* The Uſe of tbe. 1 Goss 
Place in the Ecliptic Diametrically op- 
poſite to the dug n, is, of Courſe, 18 above 
the Horizon: And therefore let us ſuppoſe 
the Sun in the firſt Degree of Taurus, 3 
by the Calendar, = ſee is on the . 
of April. The Point of the Echptic oppo- 
ite to this is the beginning of Scorpio: There- 
1 When the Sun, in the firſt Scruple of 
| Taurus, is below. the Horizon in the Weſ- 
"IT tern Hemi phere, the beginning of Scorpio 
1 will be 189 above, the Eaſtern Horizon: 
= Conſequently, if the Quadrant of Altitude, 
. and the Globe be ſo moved together till 
| = the beginning of Scorpio coincides with the 
| 


| , 


| 


bl 
| 
It 
I 


| it 


| 
| -182 of the uadrant, then will the 1 
th Point to the Time when the T: wilight Ends 
$ | RE on the 21ſt of. April, which' will 1 about 
f 


25“ after IX, and the Sun fets that Day 
about VII, as is found by Problem VI. 
Therefore the Length of he Morning and 


Evening Twilight, * on that Day, be 
Boe FS. 7: 


4 » * >, a '$ «x 11 15 * 49 >» 4 1 
5 4 " ; by ; 1 * 3 g 
3 1 ww 44 2 7 


Prob. XIII. To fd the ae of the- 
Sun on any given Hour LE, che Dar, mn 
Latitude of the Place... | | 
Find the Sun's Place in * 1 
bring it to the Meridian, and ſet Ic, 
Index to XII; then move the Globe about 
till the Index points to the given Hour; 
aud the Quadratit of Altitude being ſcrewed © 
to the Zenith, bring it to lie over he Sun's 


Se eren Place, 
FA | "Ip 
act ' „ = 2 «Hp 25 : 


Tz N - 
; 0 * ; 
6 : ; 1 4 
4 , 1 OS * 8 1 
. 1 7 ; 
* * 
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Place, and the Number. of AN upon 
the Quadrant, contained between the Sun's. 
Place and the Horizon, will be the Alti- 
tucde re uired. Thus, for Example; on the 
i ith of May, at IX in the Marning, the 
Sun's Altitude will be found near 42 De- 
rees. 9 

2 N. B. If yh Place of * 8 by brought 
to the Meridian, it is then faid ro Culminate ; 
and its Meridian Altitude for that, or any 
| other Day, while it is in the ſix Northern 
Signs will be evidently equal to its De- 
ee added to the Elevation of the 
Equator, or Complement of the Latitude. - 
But, while the Sun is in the fix Winter Signs, | 
the Sun . Declination, deducted from 50 
Co- latitude, will give his W n 
eee en TH ket) 


* 7 
> — 


ay win 


Prob. XIV, 15155 tbe Guy SP a 
ven. Hou Hale Dar, l Loti- | 
2 7 8 Place. 

3 the 1 and 20 as 9 
in the laſt Problem: 18 the Angle 

or 3 the Horizon contained between 
the Meridian and Quadrant of Altitude, will 
be the Azimuth of the Sun at the North 
dor South Part of 2 Horizon, at the en 
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by 


1 Xv. e So 5 Air 7 
key it . by the. GLozs ane, Po 
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Plumb- line; 
Ward the Sun, fo that its Rays, paſſing - 
chrough a ſmall Hole in one Sight, may fall 
* on D— Hole on the 
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46 The Uſe of the CIES Grove 
Set the Frame of the Globe truly level; 


and turn the North Pole towards the Sun; 


then gently move the Frame, and the Meri- 
dian, u and down in the Notches of the Ho- 
rizon, n ill the Axis caſts no Shadow : Then 
the Arch of the Meridian, contained between 


the Pole 1 the W is the Sun. $ 05 


. 8 
l #4. 


Pte a . = Py 14 RY f the Day 


and the Suns AZ1M TH, having the Latitude 


of the Place, the Plate of the Sun, and its 


| Altitude known. by Obſeryation. 


- Refify the Globe for the Latitude And 


Place of the Sun, then move the Globe and 


Quadrant of Altitude ſo together, chat the 
Sun's Place may cut the given Degree of 
Altitude on the Quadrant: Then the Index 
will ſhew the Hour, and the Quadrant will 
cut the Azimuth in the Horizon. Thus, 


at London, on the 11th of May, ſuppoſing. 
the Sun' s Altitude eee in Ude Fore: 


noon to be 425, then will the Index point 


to the Hour of IX, and the ge 9 | 
is about 63% from thi South. | 


N. B. The Sun's RO ta my 
| UADRANT having S7gþts and a 
r, holding che Gerat to⸗ 


other, 


I PROBLEMS if the SUN, 17 


| 1 the Plumb- line will cut the Degree on 
the Limb of the Quadrant equal to the Height 
of the Sun. But the beſt and moſt accurate 
thod of taking the Sun's Altitude, is by a 
Hal s Quadraut with an ARTIFICIAL 
How Izox, with à Compaſs and eee 
e e 1 8 or Stand. 


0 8 1 2 


Probs XVII. To findtbe Hovn Fs Har. 
ben the SUN ſhines, er [ _y given) Latitude 
and. Day 9 of the' Mont 
'Place the Frame of the Globe Tad pate 
the Meridian due North and Soiith'byithe 
Needle; then Rectify the Globe to the; Lat 
tude, and fix a Pin or Needle perpendicu- 
lar to the Surface of the Globe, in the Place 
of the Sun, which bring to the Meridian, 
and fix the Hour Index to XII: then turn 
the Globe about till the Pin caſt no ſhadow, 
for it will then be exactly under the Sun, 
and the Index will PO the OP! of we | 
net * 67, z 2 : | | 
ALZQETI.. 
Prbb. XVIII. To [ ad ohe 8 * 
Sum and Hour of the Day, from the LA- 
iTUDE, Place of the Sun, and his Azir 
MUT RH given. $223k 3 
ERectify the Globes forthe Latithds, Place 
| of the Sun, Sc. then Place the Quadrant of 
Altitude to the given Azimuth in the Hori- 
zon, and move the Globe about till the 
oe: 8 Place en the Edge of the 


ke i 75 \ | 8 ; 
; # 
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upload, which will then ſhew-its Alti- 
tude, and the Index wWꝛäll point to the Hour. 
Thus, ſuppoſe, at London on the 11th of 
May, Fobſerve. the Azimuth of the Sun in 
the Forenoon to be 63 from the South, 
then having placed the} Quadrant of Alti- 
tude to that Degree of the Horizon, and 
| brought t the Sun's Place, or 21ſt Degree of 
Ns Taurus," to the Edge of it, it will cut 
3 N Quadrant for the Sun's Mititude, 
—_ the Index Wl N to 1 Clock. 


© 
J Prob. XIX. 2 find the LA rife of the 
PLACE from the given Declination and Me- 
Tidian ALTITUDE of the SUN. 
Mark the Point of Declination upon the 
Metidian, whether North or South, then 
ſlide the Metidian up or doum in the 
Notches till the Point of e 3 
far diſtant from the Horizon, as is equal 
_ the given Meridian Altitude ; then wall the 
Axis of the Earth, or Pole of the World 
have its proper Hei ht above the Horizon, 
and ſhew/ the true Latitude of the Place. 
The Reaſon of this Problem is very ee 
from the Note of Problem XIII. gar ny 
Probe XX. 1To find. the FOUL þ the þ 
NE makes with the HoR1z0N, for any 
my Hour of a given INT and LATITUDE * 1 
11 JJ 207 evo hae og 
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_. --- Retify the 8 
Place, and given Hour; then lay the Qua- 
dlrant of Altitude over the Pole of the 
Bcliptic, and the Arch of the 
contained betvreen that Pole and t 
nith; will ſhew the Number of Degrees ini 
the Altitude of the Ecliptic, or Nonageb- 
mal e: Thus on the 1th of Mayat 
IN in the Morning, the Pole of the Eelptit 
will be diſtant from the Zenith 44% 30, 
which is equal to the [Elevation of the 
7 Ecliptic above the Keri at that Time. 
1 — gig Habana; mech al A 
| > Pi6b. XXI. To fi the Post tons, Ab- 
6 of «the Noxacedimar Dzores gf 


the ,Echptic, for any LATITUDE; ard 
Tru e Wee i eee 
et be dane as directed in 


the EE wes cally pe umber 
af Degrees urtlie>Arch;of;the! Horizon, 
 intercepted-.betiveen the. North Point and 
the Quadraur of Altitude, 1 ying over the 
Pole of: theCEcliptic'; Abr kt vill bs the 
Aimuth of the Nonage/fimal Degree from 
sthe South Point of: the Horizon. Thus, 
for the 1 Mh def May,! in the Latitude: of 


about 8. Þ ne nl e aug; \Shws. 
2416 440 4192889 ee 004: 7 1110 Ae nt 
Prob. XXII. TD find rb Point "of the 

| Eallerte, bir 1 tbe Nom AGES 
Jotli bus. VIX Das N d: Tabs eee 


its PT , ; L | | | ; WE 
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30 Theſe of theCetrsroatiGuons 
DeGREE, for iam given Tum n.97 the Dar, 
and LATTTU DR re laue: :: 
Having found: the. Azinniah/ofithetNi 
nageamal Degree byithe laſt Problem, bring 
the . 2 of Altitude to rut the South = 
Part of the Horizon in the ſamł Number 

of Degrees, while the durthand points at 
the given Pime; then willithe: Edge of the 
r N iddenſet the Ecliptid/inithe No. 

pageſimal Degree required, whichfor the 1th 

1 May, at IX in the Morting, at London, 
5 will be 29. of afreevot i ©! 0d 115 1 
VM. B. In the fix aſcending Signs, the 
-Nohage/imal: Degrde is always to he E of 
the Meridian 3 but in rhe ſiæde ſernding Signs, 

At is to the ¶ gſt wurd of it. Note ald, the 
5 Point called Medium. Gab, ior Mid: Heaveti, 
as that Degree af the Ealiptie which culmni- 
mates; Or ig inthe]: ore mona — 
iv,, knownby:Inſpettion;; which in this 
| {Example is about {i of Anini. £93109 oni 


211i 240 gulxt Shut 0 be 3 


5b rab. XXIII ACT ud rb Daun es810\ 57 
thei Sun Sl T Koki z On, and tber AT- 


un ar Klon tothe Nicwng br ide 


N TIR n LA TI TD NF he Parr. 
od Having xetifie/the/Glob#fots thenkaki- = 

. tude, Sun's Place, and Hour of the Night; 
take a Point in the Ecliptic exactly oppoſite 
to the Sun s given Place, and Ehen find the 
8 und Altitudsland Azimufli tor. that. Poitit, 
3 Prob. XII. and XIV. and theſe 


| will 


4 
, 


3 


be of Us Agen 2 81 
will be the Depreſſion aud the 7. rer 
quired. Thus, for the, Lith of May, the 
55 — in'the;21ſt of Taurus, and tur 
the Globe about till the Index points at . 
at Night; you will obſerve the oppoſite Point 
af the Ecliptie, which is the 21ſt of Scarpia, 
juſt as far above the Southern Horizon as the 
Sun's Place is depreſſed below the Ndgthern - 
Part: Then bringing the Quadrant of Alti- 
tude to lie over that Degree, you will obſerve 
its Altitude on the Edge of ae Quadrant to 
be 109; and its Azimuth 40 30 from, the 
South; and ſuch is the Depreſion of the Sun, 
and its neee Nen che "ow. * * 
| 1 W 1 and act i 25 a 
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SOLUTION. of FAO HANG oy. the 
Mood. 15 5 A J 7 | Pr 
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MEX ** HE fore K are boch 
= ; 1 u g relate regpng the Su v, whoſe Path is 
= ; conſtantly the ſame in the Hea- 
| KK vens, and the Motion of the Nodes 

of his Orbit not being ſenſible in a few Years. 
Solutions of the Problems relative to this Lu- 
minary are of the moſt imple Kind, and admit 


of no ny in E long Courſe of Tine 
f Ac b ” 8 ” Wo lb e 7m 


$440 * 
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52 The Uſe if be CrraomrallGronm 
But it is far otherwiſe with reſpect to the 
Moo, whoſe Orbit conſtantly varies its Po- 
ſition, and the Place of her Node is always 
changing; we do not here ſpeak of its variable 
Inclination to the Ecliptic, as being too nice | 
an Affair in the Uſe of the Globe. 
Again: the Motion of the Moon being 
very irregular, and variable in every Part of 
its Orbit, this, together with the Morionof 
the Orbit ifelf, make it impoſſible to aſcertain 
her Place by any conſtant Calendar, ſuch as 
we uſe for the Sun; but her Place muſt be 
reviouſly calculated for " Day in every 
Month, and that for every ee, Tear: 
Such Calculations diſp oled np per Tables; 

make what is called an Dpben emeris of the 
Moon's Motion: but, even in this Ephemeris, 
her Place is only ſhown at the Beginning of 
each Day, or XII o'Clock at Noon. If her 
Place be required for any other Time af the 
Day, that muſt be found by conſidering 
whats the Quantity of her dimrnal Mation, 
or the Space in the Ecliptic ſhe afles through 

for that Day. For this Purpoſe, we ſhall in- 
ſert a proper TABLE at Problem XXVI. And 
| vu na there have been many Contrivances 
. for repreſenting the variable Pa Tx ,QqrORBIT 
_ of the Moon, over the Surface of the Celeſtial | 


Grog, and ſome of them both trouble- 


ſome and exp enſive, I ſhall here deſcribe the 
Method which J have always uſed. myſelf, 


and think to be the moſt natural, eaſy, and 
demon ſtrable 
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33 
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* 


the SMrolagical Cant } : 
i and is iſbn rug by this Charatter Q; and 


: 
"_ 


i einen of: the Moc YR 


© demonſtrable of any, which is, by tyi 
i a þlken Lux over the Surface of the Globe, 
exactly on the Ecliptice; which may be after | 
wards removed towards the dont”. or South, 


fac egen to the Latitude of the Lunar Orbit 7 


in the Heavens, and the Points of Interſectio:nn 
with the Ecliptic or Nodes) will be ſuch, 3 
the Table in the Epbemeris aſſigns for 8 
Roth in the Year.., 4 
That Point of Interſection, or Novz as” 4: 
the Lunar Orbit, in which the Moon aſcends | 


from the Southern to the Northern Part, is 


called the Aſcending Node, or, (according to 
the Dragon's Head, 
the other or-Dragon's Tail, is repre- 


of one Node being ven, the Place of the _ - : 


* other i 1s known, as 8 ä — 8 


. gte te it.? . 


FA 


, 


Hands, and yet is very neceflary for the Uſe 


E will be proper here to inſert that Part of it 
which contains the Calculations ir in the Month 


i. 


of the following Lunar Problems. | 


„ ve wh this Book was firſt cred) qd 4- 7 þ 20 
att eee Fi 8 „ 
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e is not in every ones 


ol the Celeftial Globe in its full Extent, it 1 


of May, of the Vear 1762, and to demon- 5 
ſtrate the Neceſſity of its Uſe, in a Solution 7 


mund Ts 


May . 


We * 


ſented by the fame Character inverted, thus 1 9 
42 "Bur this laſt is not found in the Ephe- LY 
merit, as not being neceſſary; for the Place 
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Prob. XXIV. To nd the Noprxs of tbe — | 


Moon“ s'Oxz1T for any given Tims, 1 
On the firſt Page, May 1762, in the Ta- 7 


ble of Geocentric Motions, is a ſmall Table, 


on the Top, containing the Latitude of the 
Planets Gor, Sat fixth Day ; but in the laſt 


Sar of this Table. towards. the * 23 


hand, are the Numbers which thew 1 
Sign, Degree, and Minutes of the Place of 
the Node. Thus, for In ance, on the 11th 

of 
Node will be found. in 8 11 3413 
therefore the deſce 55 g Node | wi 
the ſame Degree an 


2 Scorpio .. 1 % | | 
N. B. You will and. * this Table, = If 


LY 


the Motion of the Lunar Nodes is 3 3 


low as to alter bat a few Minutes in a Month, 
it making one ga e the EY: 14 
ee N e Y is 

#3 


br T [EE 


5 Prob. XXV. To "few the e 204 ge Bs 


| Moon 115 proper PosIT 10 * the Heywins jor 


MEDC 0 


Problem, teckon from thence go 
” each Way in the Ecli ptic, where muſt 
8 Fen to eleyate, or rethoye the Silk Line, 
(oe Iying on the Ecliptic) ee 
of its Poles, keeping it, without any Motion, 8 
in the 2 Ls the Nodes, Nodes, by a gradual e- 


* 
. 


_ * — © 
E© 7 = 


1762, the P ods 12 [A 


© bo is in | 
. of che 27 1 


"ALAS 
— 


{ 


4 


is —— — WHY * .o -. ®. + Dna: 


8 — 


etl ˙—˙ *“¹Xr' —t ²˙rUE JAI. ee. ae ltr ere trees. Att rXNKXK tas. 


given Day. 


in the ſecond Column of daily Geocentric 

- Motions, and ſubtract from it her Place on 
the preceding Day at Noon, and the Diffe- 
rence will be the Space ſhe has deſcribed for 


nal Motion ſought. For Example, let her. 
Diurnal Motion be ne 3 the I 922 of 


8 9 TINO" 
: On the I th of May bak Place is W 0? N 
f On the 16th of May | „„ 
g The Diurnal Motion bought 5 * 


" being variable from 11 46'-when lea, to 


. « a. x 


in 1 of the | Moo. WJ: . = 


- moving the Moon's Orbit from the Ecli 
you will ſtop at her utmoſt Latitude, which 
is 5 4 Degrees; which points on either Side 
of the Ecliptic, are eaſily determined by the 
Parallels of Latitude which paſs through | 
every Degree, to the extent of the Zodiac, 


on either Side the Ecliptic i in all Mr. Sener 8 ; | 


w Globes. The Sz/4-/ire, in this Poſition, 


will duely repreſent the Lunar, ORBIT in | 
the Heavens for chat Day. | 


Prob. XVI. To find the Moon' s piu 5 
NAL MoT10N, in the . a 


Find her Pie . the's given Day at Noon 


that Day, and is the Quantity of the Diur- 


ANG the Diurnal Motion of the "Moon 


16', when greateſt; I have added the 


ig Table containing the Diurnal 
I Motions, 


6% 


The E 


o 


1 5 


4 — 


Gun 


degree 


r Grow 


_ 


tr. 


* * . . LY 


[a TABLE. for finding the hourly Age oF he Moon, a 
| wore o ber n Place at Y Time of the Dey. | 


2 


— 


a N 13, 00 16 12 7 
m. d. m. —.— ce m. FE 5 TEL m. d. 
5 87 7 5 53% %% ; 
4 wit. 1 33 +} | 1 51 D 6 
181 1 1 N 
2 8 | : 2 3 13 
779 7 Tell 1746 
4 * V 3: 3 10,3 19 
$ 3 49 .3 49] 3 52 
4 6| 4 12, 4 4224.25 
-4 36 287 re ö 
4 35] 4 49. 4 43 14 55/458 ; 
;. Of. 
6 8 6 18 a 8 38 9 
. A ＋— l 
6391-0 1 649] 5 7 57 17 . 
1 7 247 7 3807 44 
; 7 52 7 8.41 817 5 
+ x 24 8 4 944 8 51 | 
Wh 3/9 10|g117]'9 24 
9.27 9 42 940, f 
9 58 10 14/19 22j10 30 | 
1021 10 301 10 42 10 5511 
1710 2675 30.10 1 53 1 11 2 
10 fr 61 11 21/1 33 110 5 rz 
11 260611 361 46/1 55112 4 12 24/12 3 
11 5612 6ʃ12 3 26112 — — 


bet © Sh from the leaſt to the 
differ only by 100, in 22 di 


of Courſe, upon the Top of one. of t 


you will obſerve the 


no found, 


. Hours. being Papel, W the h 


pretty 


hg rated 8 


nt Columns; 


eſe 


e Diurnal Motion, juſt 


nearly 


and th 


24 


* 
— 
PISS “Ä 82 18 py . 2811 


3 


the 


Table, 


. 


. — — — v obey By. 37 ates OY ? FTE $24 N 1 Ax . 


\ TABLE for ending 52 ry In & che Kio 
and thereby her true Place at any Time of the Day 


KR. 4% + LL 6 vida W243 US $hav4) * 14 ee ? 


J 30 13 aß Fe cke 1 3614 107 55 
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| ks "Ws a4 pig Ia! Irre 340 WN LT A 1 
Table, it will be eaſy from thirties, + to ſees 
what Part of the Diurnal Motion of 

the Moon anſwers to any wen Number of 

Hours Thus, for the Diet at Motion above #2 
found of 1200 v, wilt: fiiſd; on the 
Top! of the th Column, 2 36˙% and 55 


a M 5 12 under 


Stoa een 
7 Kt of he toon, by 2 
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| N it, againſt the g „vou will find 4? . 


which is her Motion in the Ecliptic in 
e of 9 Hours. for that day. 


[ Prob. XXVII. To find the Moon's 8 8 
225 the Ecliptic for "_ given Houx of the 

Look i in the el Column of the Hale © 
Table of the daily Geocentric Motions, and 
vou will find, oppoſite to the given Day of 
the Month, the Moon's Place in the Echptic ö 
© 55 that Day at Noon; and, by the forego- 
ing Problems! find the Space he has deſcri- 

bed ſince Noon to the given Moment of 

2 > Ti ime, which, added to the former, will be 
her Place in the Ecliptic, as required for the 

eſent Moment: Thus on the roth of May 

155 at Noon will be found in 17 Ne 
.:of c, Kids ice her Motion for that Day is 
155 32 in nine Hours ſhe will have — 
cover 4 43 Which added to her Place at 

=: + : will: give 225 28, of 9: for her Place 

1 | on the 10th of” May at IX at pdt. . 

k 


-\Prob+ XXXVI Il. «bp 9 find the Moog 8 
gow 7 in ber ORBIT "i w_ Fine D Bar n 
Houx. . Arp aclt $99; ; | 

Having found her Place in the Echiptic by 
the preceding Problem, you are to obſerve, 

that through every Degfee of the Ecliptic, 
perpendicular thereto, are drawn in the Zo-— 
e C barely of Is an that Chele 


* 


which 


*, 


| 

| 

( 

| 
KF 


in u PROBLEMS of the Moex. FR 
which paſſes through the Moor! s Place in 


the Ecliptie will. interſect the Silken line, 


and, thereby, ſhew her true Place in that 
Art ificial Orbit, which may be denoted by a 


Piece of a Patch, cut in Form of a Creſeents 
and laced upon. the faid Line, where we 
| ſuppoſe it to remain during the Courſe of 


chele Problems, which will all have regard 
to 2 285 of Tr at IX o'Clock at . 


2 1 — 1 


of Latitude between theſe. two Points, will 


be the uantity of her Latitude fought, and 


is eaſily ſeen in Degrees and Parts of a De. 
gree on the Zidiac of the Globe.” Thus, for 
the roth ol May 1.1762, af Noon; her Lati- 


rude is 30 7%, t e fame as you Will obſerve in 
the third Column of Ort! eee 
| againſt the WP. Trays. . 8 


N. B. I the Coltdiths of Tatttulse you 6 8 
will ſee. the Letter A, denoting. the South 


Larirupz, and the Letter B enoting the 
North Latitude; and b theſe vou Will eafily 
ſee when the Moon 8 in either Node, £0 


there ſhe has no Latitude at all.” 


20 * 2 


_ * Prob, XXX. 'To find 1 the Moo s Deus | 
7 NATION fer, ay given Da Cots x 19 


1510 1 


5 N 165 f 
4. * 
% 


a 80 7 1110 ; 


—— 


— — — 1 
. 
* 
* 
o 


e will be the ian "FAT 1 


| the” a ending. Nas of the Moon is 5 the 
; ver nd ndr; for then er g 778 tet A | 
dan Ar TirübE will be reer than that 
Xt the Sun, and therefore. about 675 7 5 | 
| leaſt Meridian, Altitude wall be 54 85 ies th 
et only 


Meridian Altitude of 
that of. the ann is 7 a7 dh a . 


B. When 


rid Altitu 


65 7% 97570. OT NY 


The Place i 11 her Orbit | being found, þ 


Ne XX 


bri ng relc tt 
eneral Muay: =: Met . c 15 
Meridian, n bet — F 150 


ich, in the foregoing. 1 
20 of May at 11 e n * lt 
5 12 9915 | ( 


Prob. . To To fond 1 Moon. 8 PETE 
aud lea MzzIDiAan Arzrfübzs n any 
7717 LATITUDE, that of Lon p Ke. 


bt by OT Wane en only When 


10 


Fn 


erin 


9 


at of the un, and therekc Or * 
ere will therefore be 15 5 Ference in 2 8. 
t 3 eas, 


Oy. o 


When the 

ir he bore. e ee, n Will her. 

5 a 375 Ker 
Phanomena = ie ſeparatel 


ly. happen . 
1 once in the revolution of a Node, or 
of nineteen Years; And. it, will bs 
pleaſant Entertainment to BE the Sik: — 
Log to croſs the — 111 le Equine 8 


Points | 


3 Props of the Ma. o Ga, 
p. gints 4 altern ely ; for Rn the Reaſon will 
more evident „Why you obſerve h 
Moon Nolden Wilen 2 25 our Za 
and at other Times not . Fan 10 
et the n POR, * * : 


South: * 


g el 


WR XII. 75 fg " gh i the 
ON'SRI NG, 80 'THIN and SKTTI 
fer 4 "ay „ ang, Pang GY th 


Tre rectify che Globe for the La 
of, the Place, and Fad, the the 9 Fa n 
2 Orb it at Noon, for, the; given Day 
2159 1 to the General Meridian, and "Ter, tha ; 
| Index 1550 Then bring r Elac 
to. the Eaſtern & the Horizon, and the 
Index will 285 "th ime of her Semi-diurey 
nal Arch, ſuppoſing the Moon SY fixed | in 
her Orbit; i, bye To as the 6. nofe 20 e | 
"of he uring the T 
N IN, muſt be Gund = ſubs 
trated from her Place at Noon, in order. to 
& ve her Place in her, Orbit pretty nearly; at 
| riſing3 and the the "fame Motion mult be add 
to ber Place at, Noon, 11 order to give her 
Place in her. Orbit, at, etting. 5 for, - 
Example: on the Toth of May, 2570 X 
London the Moon's Place was found 
18% of Sagittarius, which will give 2 
15 ms 


mi- diurnal Arch about 4", in whi 
the PL, * the pa. will 
| 9 55 
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7 therefore her Place, at riſing, will . 
16 of chat Sign, and her Flace at Lis 


. 


about 200. 
Secondly find the Sun 8 e Place Pa. the 
Toth of Ma at Noon, — 2 it to the Meri- 
dian, and ſet the Hour Index to the upper 
XII: Then turn the Globe about till the 
- 16® of Sagittarius coincides with the Eaſtern 
Part of the Horizon; then will the Index 
Point to nearly Half an Hour after X at 
Night, which Wil be the Time of her ring. 
Then bring the 180 of the ſame Sign to the 
Meridian, and the Index will - oint to I in- 
the Morning for the Time of her Southing.. 
ſtly, * 20” of Sagittarius, being broyght 
to the Weſtern Part of the Horizon, will 


ſhew the Time of her tad PRs a 4 en ; 
Yi in the onus +” rut ee 


1 Prob. XXXIN- os d SRD. 
AzIMUTH, ALTITUDE, Cc. Sc. of the 
Moon for any given Day, Hou, an L 

TITUDE of the PLACE. , 
When the Place®* of the Moon i in ; 5 
Orbit is found for the given 2 and Hour, 


and the Globe rectified for th £ ven. Lati- 
rude, then the Amplitude, Azimuth, Alti- 
tude, &c. of the Moon. will be found 5 in the 5 
fame Manner as directed for thoſe of the Su No 
viz. by obſerving the Degrees of the Hori-. 
zon in which the Moon riſes and ſets on the 
given Day; and by laying the 3 
ED | 0 


in Popes of the Moon. 65 
of Altitude (fixed in the Zenith) over che 


Moon's Place, or Creſcent, when in any Po- 
ſitiom above the Horizon, or elſe over the 


Point of the Moon's Orbit exactly oppoſite 
"to it, when it is depreſſed below it. 


Prob. XXXIV. To explain the Phetionifns 
"of the HARVEST, or SHEPHERDS Moov. 


What is uſually called the HarvyzsT 


Moon is the full Moon that happens when 
the Sun is near the autumnal Equinox, 
which every Night ſucceffively riſes within 
a very ſhort Time of the Sun's ſetting, by 
which Means the Hemiſphere becomes al- 


} moſt conftantly enlightened. by one Lumi- 


nary of the other : whence it happens, that 
the Nights become very lightſome and plea- 
fant, and therefore, very advantageous for 
| Har vg People, Shepherds, 
on which Account it receives * various | 
Appellations. ' 


nen, . 


4 


On the contrary, at thi oat Time bf 


the Year, or vernal Equinox; a confiderable 


Time lapſes between the.ſettin of the Sun 
and rifin he: the full Moon; thereby occa- 


E e Nights to be dark even at tlie 
Time of a full Moon: The Reaſon of alt 
which will very eaſily appear, by only con- 
ſfering the very intent Angle which the 
Ecliptic makes with the Horizon at thoſe 
two oppoſite Seaſons of the Vear: For in the 


Latitude of LonDox, at the Time of the ver- 
. - . * 8 nal 


— 


a. * 


on; but when t 
Equinox, and ſetting in the ſame Weſtern 
. of the Horizon, the Ecliptic makes an 


7 
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nal Equinox, when the Sun is ſetting in the 
Weſtern Part of the Horizon, the Ecliptic 
then makes an Angle of 62? with the Hori- 


Sun is in the autumnal 


Angle but of 15* with the Horizon: All 


which is evident Wi a bare Tm of 


the Globe only. 


dd at AS. 


| . the 909500 Equinox, or Sun's Place . 


the Weſtern Edge of the Horizon, and the 
Hour Index will point preciſely to VI; at 


= which Time, we will alſo ſuppoſe the Moon 


to be in the Autumnal Equinox, and, conſe- 
quently, at Full, and ring exattly at the 


Time of $ un-ſet. 


But on the following Day, the Sun, be- 


ing advanced ſcarcely one Degree in the 


F will ſet again FRY nearly at the 


| fame 


in Pati zi! of the Möéß- 6 


fame Time as before: But the Moon Will, 
at a mean Rate, in the Space of one Day, 
paſs over 13 in her Orbit; and therefore, 
when the Sun ſets in the Evening after the 
Equinox, the Moon will be below the Hori- 
zon; and the Globe muſt be turned about 
till 13 of Libra comes up to the Ed 
of the Horizon, and then the Index wir 
Point to 5 16', the Time of the Moon's: 
riſing 3 which is an Hour and * after Sun= 
ſet. The next day following, there will 
be 2* and 2, and ſo on ſucceſ els „with an 
increaſe of 15 and = Dark- night each Even 
ing reſpectively, at this Seals on of the Year; 
all owing to the very great Angle which the 
Ecliptic makes with the Horizon at "the" | 
Time of the Moon's riſing. — 
On the other Hand, Spot the Sun f in ng | 
Autumnal EqyINox, or beginning of Libra, 
and the Moon o poſite to it in the vernal 
Equinox, then the Globe (Rectifled as be- 
fore) being turned about till the Sun's 
Place comes to the Weſtern Edge of the 
Horizon, the Index will point ' ts VI, for 
the Time of his ,/ſetting, and the riſing * 
the Full. moon on that Equinectial Day. 
On the following Day, the Sun will ſet 
nearly at the ſame Time; but che Moon 
being advanced (in the 24 Houts) 13e in the 
Ecliptic, the Globe muſt be turned about 
till that Arch of the Ecliptic ſhall * 
| K 2 e* 


A 
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the Horizon, which Motion of the Globe 
will be very little, as the Ecliptic now makes 
ſo ſmall an Angle with the Horizon, as is 
evident by the Index, which now points to 
VÞ-.1 7 or the Time of the Moon's riſing. 
on by ſecond Day, which is but about : of 
an. Hour after Sun-ſet. The third Day, the 
Moon Will Tſe within £-an Hour; on the 
within 3 of an Hour, and ſo on; {oj 

t it will be near a Week before the Nights 
ml be an Hour without Illumination: and 
greater Latitudes this Difference will! be 
greater, as you will eaſily find by vary- 

ing the Caſe, in the Practice of this cele · 
brated Problem, on the Globe. This Phæ- 
nomegon will be alſo variable by the difer= 
ent of the Mans SR ak: e h 


e. XXV. To fad. the 3 of ae 
BE oben the SUN. and 4 Moon, are Halbe 
ject to be KCLIPSED, | 
Were the Moon to defatibothe, ſame Path 
in the Heavens with the Sun, or if the al- 
ways moved in the Eliptic, there would al- 
Ways be a central and total Eolirsk of the 
Sum in eyery Conjunction, and a central 


Eelipſe of the Moon at every Oppoſition 5 5 


anditheſe Eelipſes would ne return | 
00 269 4 . Bo! Pl | ; 


U $4 < _ 
2 4 2 " * 4 f I * — — 6 * * + * * 


But, 


in N if the Moon: 69 


But, as the Caſe now ſtands, the Moon's, 
Orbit not coinciding with the Ecli ic, but. 
making an Angle of 5? therewith, there can 
be but 29 Ponte in the Eclipticin which ſhe 

can be found in a whole LuNAT1oN,;..and 
as theſe two Points, or N oDEs of the Moons 
Orbit, are diametrically oppoſite, to each 
other, there are but :wwo, Days in the VEAR 
when it is poſſible for the Sun and Moon to 
be both together in the ſame Point of — 


Ecliptic, and, Conſequently, that a central, 


or — Rennen of the Su N can 13 


Now theſe two Days may be eaſily deter- 
mined by finding the Places of the Moon's 
Nodes for the given Year, by Prob. XXIV, 
and then, when the Sun poſſeſſes that Degree 

of the Ecliptic, ſee what Days in the Month 
correſpond, thereto in the Calendar, for they 


are the Times required for a central Fan 
of. the Sun. 


Thus, for Inſtance; i in the Year, 1762. 
the aſcending Node was in the 112 34 of 8, 
and the de/cending. Node in the ſame, Number 


of Degrees of : By the Calendar I obſerve; 
the Sun is in thoſe Points of the Ecliptic, 


on May the 1ſt, and November the 3d; but 8 


on thoſe Days our Almanack mention no 


Eclipſes, the Reaſon of which is, that, when | 


the Moor paſſed her Nodes, the Sun was at 
ſome ſmall Diſtance from them, and the 


Eclipſes of the Sun, in ſuch a Caſe, conſe 


* * ©. 


: 
I 
[ 


* 
1 __— 
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be only partial. Thus, the Moon paſt the 
aſcending Node in that Year, on the 24th 


' of April, when'the Sun was about 6? diftine 


from the Node, as 1s evident by the Epheme- 
ris for the Month of April. The ſame you 
will - likewiſe obſerve for the Eclipſes in No- | 
_— at the deſcending Node. | 

By the Doctrine of Eclipſes it is fende 
that the Sun muſt be within 129 of the Node 
to ſuffer an Eclipſe in any Degree; and the 
Moon within 169, otherwiſe ſhe cannot enter 
the Earth's Shadow; Theſe Diſtances are, 
therefore, called the Ecliptic Limits for To . 
and /unar Eclips Es; becauſe beyond theſe, 
the Latitude of the Moon will yy to > great 
to admit of A Ar » wat | 


fb 4 


See this curious Part of Aſtroionty:« ex- 
plained at large in my Philgſopbia Brittannicaz 


with all the Mathematical ELEMENTS and 


 Careviaridons.- You may alſo find much 
on the ſame Subject in the Young GEN TIE. 
MAN. AND LADIES Faison e Second A 


7 a 1 415 - 
tio * d ? o * 714 , " * 
K . 
. — * * 7 
P of * * FR. 
* : ) : 10 p | - 
5 1 41 +, * * 6 : G4 * 7 


CHAP. 


| i Ponta of 4 PLEILTD | * 


WE IS $6 28 Der 8 
onen. "VE. 
The Uſe of 5 8 Gra in 


the SOLUTION of PROBLEMS relative 
ro the various Ph ænomena Y the 
PLANETS. 


HER EX AVING diſpatched the Palins 84 
H relative to the Sun and Moon, 
7 I we come now to thoſe of the 


Planetary PROBLEMS, the ſignal and im- 
2 Uſe of the Celeſtial Globe will Wn no 
leſs conſpicuqus than in the former, and 
muſt be very entertaining and advantageous, 
as by this Means we are always enabled to 
find how many, and what Planets are above 
the Horizon; and, conſequently, the proper 
 SubjeQs for our Inſpection and O Her vation at 
any given Time of the Vear. 

But, as the Motion of ſome of the Planets 
are very quick, and even thoſe of the ſloweſt 
are very nſible in the Space of 12 Months, 
ſherefere i it becomes neceflary, by Previous 


e 


i II. PLANETs, In the Solution f 
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Calculation, to have their Places aſcertained 
for every Day in the Year, (in the fame 
Manner as for the Moon) in an Ephemerts ; 
and hence it is. we find foe ſeueral Columns 
following that of the Moon's Latitude.in the 
Table of Geocentric Motions, appropriated . 
to the five PLANETS reſpectively, ſhewing 
the Sign, Degree, and Minute of the Ecliptic 
which each Planet poſſeſſes on the Noon of 
every Day * — the Year. This is 
evident by Inſpection of the Ephemeris for 
May, which we gave in the foregoing 
Chapter, and i is to be now canfalted for the 
Planets. | 
The IncLlinaTions of wy Planetary 
Or1Ts, or the Angle they make with the 
Ecliptic, is, in general, ſo ſmall as not to be 
regarded, except only for Mercury; and there- 
| Fore the ſilk String, which was ufed for the 
Moon's Orbit, is not here neceflary, .. The 
| Problems, therefore, ad rang to the Planets, 
are but very few, and their Solutions are as 
© follow: 
Prob. XXVII. J find the Þ;, ack of the 
given PLANET in che ECL1PT1C far a given 
Tian n 
Look for che! given Month in the Epheme- 
ric, and N to the given Day of the 
Month is the Planet's Place in the Ecliptic, 
in the Column proper to . Thus, 
for Example; ; On Mg 62, ou 
n fn 0 ple; On gen M999: FP 
Saturn's, 


i PrOBLENs of the Pran rs. 78 


L 


"Saturn's Place at Noon is * 18. 8 
r, e ei 4B 
Mars 913855 % 16. 16 
% ͤœf Ü 
fs Mercury's n 8 e 3. : 


5 "ITT . . 


5 Hao found. theſe 1 vou ſtick | 
Patches on the e Baltes in n 2 and | 
tic, to denote them. 


Prob. XXXVII. To find the Place „ a” 
| PLANET. in ts proper ORBIT. 
Ikuis Problem is inſerted for the Satiafac- 
tion of thoſe who have Mr. Senex's large 
Globes of 17 or 28 Inches Diameter; be- 
cauſe, in them the Inclination of the Plane- 
tary Orbits to the Eeliptic will appear conſi- 
derable, as a Degree in the latter Globes is full 
2 Quarter of an Inch, ] and that of Aue, X 
which is the leaſt of all, is near 1? 30: but 
Mercury' $ greateſt Latitude is not much leſs - 
than, 7? oo, and therefore, on this large 
Pp Globe, it might anſwer in ſome Caſes to have 
the Al String repreſenting the Orbit of the 
Planets, as well as that of the- Moon. 
Having therefore found its Place in the 
Ecliptic, you will take out of a ſmall  Ta- 
ble, on the Top of the. Page, the Numbers 
proper to the Planet for. the Day y, of the 
Month, neareſt · to that of the given Day: 
N is the Planet's LAT IT upE, North or 
| TW 
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above it. This Quant 
to be fet off in the Circle of Latitude in the 


Planet's given Place, towards the North or 
South Pole of the Ecliptic, as the faid Letter 
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South, according as che Letters N. or S. ſtand 
ity of the Latitude is 


N orS directs, and that is the Planet's true 
Place in its Orbit. Thus on the gth of 
May, 1562, I find the Latitude, in the Co- 
lumn for Saturn anſwering to the 7th Day, 


to be 2? 16? South, which, therefore, 1s 
nearly the ſame on the gth, and conſequent- 
ly 'gwes the Planet's Place in the South- 


ern Part of his orbit. On this Point, 


therefore, the patch muſt be put to repre- 
ſent the Planet 's Place N on the Surface | 
1" the Globe. e 


1 


N. B. Tho- the ae or 9 


Latitudes of Saturn and Jupiter are nearly 
2 ſame as their real Latitude, yet, that of 


will always be lefs, being ſeldom 
an 4 zol. On the contrary, that of 


Fa enus e Se will ſometimes much exceed 


the true Latitudes, as being at thoſe Times 
much nearer bu un than to the Sun. wei Tit 
Prob. xNXVIII To find FR ky UL, 
a a given "PLANET RISES, CULMINATES, or | 
SETS on a given Day of the Year, and in a 
given Latitude, 
Rectify the Globe for the Latitude r the 
Nen bring the Sun's Place tor the given 
8 Day 


in PROBLEMS of the PLaneTs. 75 
Day to the Meridian, and ſet the Hour In- 
dex to the upper XII: Then having found 
the Planet's Place, bring it to the Eaſtern 
Edge of the Horizon, and the Index will 
point out the Time of its ng. Then 
bring the ſaid Place, or Patch, to the Me- 
ridian, the Index will then ſhow the Time 
of its culminating, or being ul South, 
Laſtly, turn the ſaid Patch into the Weſtetn 
Edge of the Horizon, and the Index will 
there ſhew the Time of its ſetting. 

For Example: On the « gth'of May, 1762, 
at London, the Place of the Planet Jupiter 
was in y 24 48“: Then, rectifying the 
Globe; Wang the fuld Place to the Weſtern 
Horizon, and the Index will point to III 
Hours 20“, the Time of his riſing in the 
Morning: Then, revolving the Globe till 
the ſaid Point comes to the Meridian, the 
2 will ſhew the Time of its culmina- 

ing to be 1 5' after X; and bringing the faid 
— to the Weſtern Part of the Horizon, 
the Index Will point to 1 . after V. the 
Time of the Plangt's ſetting 

From all Which fendt APRONS Hiat 
at that Time Jupiter was not to be obſerved 
in the Evening, and but a very little Time 
in the Morning; for, as he roſe but about 
half an Hour before the Sun, neither His 


Altitude nor the Aurora would ermit his 


being viewed to an Advant And thus 
this Problem repeated for eac of the Pla- 
ere will ſhew which of them are, or are 


2 1 ine not ; 
L - B29 
by 
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not, in a Poſition to be ſeen on any given 
Night of the Year. | 

Prob. XXXIX. To find direftly the Pu - 
Nx Ts which are ABOVE the HoR1ZON at SUN 


' SET, upon any given DAY, and LATITUDE. 


Pind the Sun's Place for the given Day, 
bring it to the Meridian, ſet the Hour Index 
to XII, and elevate the Pole for the given La- 
titude: then bring the Place of the Sun to 
the Weſtern Semi- circle of the Horizon, and 
obſerve what Signs are in that Part of tlie 
Ecliptic above 3 Horizon, then caſt your 
Eye upon the Ephemeris for that Month, 
and you will at once, ſee what Planets poſ- 
ſeſs any of thoſe elevated Signs; for fuch 

Will. be viſible, and fit for Obſervation on the 
. Night of that Day. . . 

Thus, for Example : ö On the gth of Moy, | 


A the Sun being in 19“ oo! of u and in- the 


_ Weſtern Horizon, the Signs above the Hori- 
Fon, will be Gemini, Cancer, Leo, Virgo, Li- 
a, and Scorpio : But in the Ephemeris you 


_ {ee gn Ay On. of. thoſe Signs poſſeſſed by 


a Planet, which is Mars, who is then in - 


16 46“ in the Eaſtern Hemi obere. 


But then, two Signs more may be added 


bor the Planets that may ariſe before Mid- 


nigbt for that Day, which added to the 
former 3 make eight; F but no Planet is found 


in them; 3 therefore Mars, will be. dhe only 


Planet to be ſeen that Night. 
Prob. XL. To find 4, 5 any of the three 1 


Le PLANETS bias RISE af SUN-SET, in 
a ” Latitude. Re Ce 


in PaobLEMU8 , the PlANETS. 77 


Rectify the Globe for the Latitude, and in 
the Epbemeris find the Planet's Place, which 
bring to the Eaſtern Part of the Horizon, 
then the Point of the Ecliptic, exactly oppo- 

| ſite to the Planet's Place, will be in the Weſ- 
tern Part of the Horizon; and when the Sun 
comes to be in that Point, it will, 8 
ſet when the Planet riſes on that Day; and 
in the Calendar it may be ſeen,” when the 
Sun poſſeſſes that Part of the Echptie, Wikch 
will be the time required. 03 3 
Hut this is very eaſy ww be bſervedty the 
Epbemeris only, by taking Notice of that 
Time of the Your when the Sun and the 
Planet poſſeſs two oppoſite Points in the 
Eehpde v for, in this oppoſition, tk the Pla- 
net muſt riſe when the ſun ſets. 

Thus, for Example; On the 29th Day of 
October, 1762, the Sun and Jupiter will be. 
in Oppoſition, and conſequently. the, Pla 
net will riſe when the Sun ſets... 

But as to Venus and Mercury, a8 one is 
never ſeen to depart from the Sun more than 
about 47” ool, and the other not more than a- 

bout 21, the Times of their riſing at Sun- ſet 
will be eaſy to obſerve; among the Tables of 
mutual Aſpects, on the Right-hand Pages 
of the . N | | 

Prob. XLI. To find the right ASCENSION, 

DEecLINATION, AMPLITUDE, AZIMUTH, 
 ALTiTupr, HouR of the NiGuT, Ce. of 


any given PLANET, for a Day f a Month 
and Latitude . = 


" 
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Rectify the Globe for the given Latitude 
and Day oY: the Month, — find the Pla- 
net's Place, as directed; and then the right 
A ſcenſion, Dechnation, Amplitude, Azimuth, 
_ Altitude, Hour, &c. are all found as directed 
in the Problems for the Sun; there being no 
Difference in * Proceſs, no Moran can 
{be neceffary. | 
But le FUR of our 1 could hae 
the Curioſity: of performing theſe Problems 
according to the preciſe Truth, and would 
chuſe to repreſent, their Orbits by a ſilk 
String, or Thread, as was directed in the 
Caſe of the Moon, it will be neceſſary to 
give here the Places of the Nodes, and Ineli- 


nation of the Orbit, thr n n Pla- 
net, as e ein d tin to 
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SoLUTION of PROBLEMS aſcertain- 
ing the PLacts, and viſible Mo- 


T TIONS or Onnrrs of ContE xs. 


oY HERE ties Clas, or Spe- 
41 cies of PLANETS, which are cal- 
3 led Co yrs. Theſe move round 

J the Sun in regular and ſtated Pe- 
"DL riodsof Times in the fame Manner 


and from the ſame Cauſe that the reſt of the 


Planets do, that is, by a centripetal Force, 
every where decreaſing as the Squares of the 
Diſtances increaſe, which is the general Law 


of the whole planetary Syſtem: ut this cen- 
tripetal Force in the Comets, being com- 


pounded with the projectile Force, im a very 
different Ratio from that which is found in 
the Planets, cauſes their Orbits to be much 


more Ecliptical than thoſe of * , 


5 which are almoſt circular. 


But 
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But whatever may be the Form of a Co- 
met's Orbit in Reality, their Geacentric Mo- 
tions, or the apparent Paths which they de- 
ſeribe in the Heavens among the fixed . 
will always be circular; & and therefore may 
be ſhewn upon the Surface of a Celeſtial 
Globe, as well as the Motions and Places 
of any of the reſt of the Planets. 
| And to give the moſt ſignal Inſtance of 
the cometary PRAxISs on the Globe, I ſhall 
chuſe that Comer, for the Subject of theſe 
Problems, which made its Appearance at 
Boſton in New England in the Months of 
Ocfober and Neuner, 17 58. in its Return 
to the Sun; after which, it approached ſo 
near the Sun as to ſet Heliacally, or to be 
loſt in its beams for ſome Time, which was 
ſpent in paſſing the Peribelion. Then after- 
wards, emerging from the ſolat᷑ rays, it appear- 
ed retrogade in its Courſe from the Sun towards 
the latter end of March, and fo continued 
the whole Month of April and part of May 
in the Weſt Indies, particularly in Jamaica, 
whoſe Latitude rendered it viſible in thoſe 
Parts, when it was, for the greateſt Part of 
the Time, inviſible" to us, y, reaſon of its 
Southern Courſe through the Heavens, 
Wen two Obſervations can be made of a 
Cp it PWR. be "very TY © to eſſign its 
e 


= ? * * 
i 4 n e 
141 - o 6 J 4 + i * « 


8 + This the Reader may * 6 ae. in m 
 Tuzony of the Comps. | * 5 „ ny new 
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Courſe, or mark it out upon the ſurface of 


the Celeſtial Globe: Theſe, with regard 
to the above mentioned Comet, we have, 


and are ſufficient for our purpoſe in regard | 
to the Solution of Cometary Problems. © By 


an Obſervation made at Jamaica on the 31ſt 
of March, 1759, at V o'Clock in the 
Morning, the Comet's bing was found 


to be 22 50', and its Azimuth 71 South 
Eaſt. - From hence we ſhall find its Place on 


the Surface of the 1 N. os: the Sans or, 
Problems, I 


F of 


the Latitude of the Place of Obſervation in 

JAMAICA, Latitude 14? 30“ and en Day 
of the Month, vis. March 31ſt. 

_ _ Elevate the North. Pole to 15 30 above 


the Horizon, then fix the Quadrant of Alti- 
tude to the ſame Degree in the Meridian, 
or Zenith-point | : Again, the Sun's Place for 

the z iſt of Marth is in 10 44/ of v4 Which 


: BRAD to the Meridian, and ſet the Hou In- 
dex at XII, and the Globe is then rectiſied 
25 the Place and Tire of Objervation. 


* 


Prob. XIII. 'To heat gde Men 55 
4 CoMEeT on tbe Surface of the Celoſtial Globe 
from its given ALTITUDE," AZIMUTB, 
Hour 'of rae wh N r reg B 851 
e 


CEO ASHE 


Prob. XI II. To reftify 5 Gren . 
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The Globe being rectified to the — 
För e and Day fc the Month, turn it 
about toward the Eaſt, till the Hour-Index | 
points to the given Time, viz. VO Clock in 
the Marning: Then hring the Quadrant of 


given Azimuth 1 in the South-Eaft arter; 
and, under 22 go, the given Altitude, 
you will find the Comet's Place, where you 


Pe put a ſmall Batch to repreſent | Me bs 


" Prob XIAV. To find the Larirupz; | 


Loxoirupz, DECLINATION, ard rigor. 


ASCENSION of the Cf _ | 
In the Circles of Latitude contai 7: in the 
Zaflice, 1 will find the Latitude of the 


Comet to be about 3? 300 from the Ecliptic; 
the ſame Circle of Latitude reduces its Place 
ta the Ecliptic in 20 30“ of =, which is its 

Tongitude ſougbt. 9. 

tary Patch to the brazen Meridian, and * 

| pen agg I. will be ſhewn to be 95 
t 


hen bring the Come - 


the ſame Time its right Jen: 


By will be 85 30 „ x 2 RES PS 


Prob. XLV. To ew the Time 7 the bo. 


'MET's RISING, SOUTH ING, SETTING, and 
AMPLITUDE. for the Dax of #he Obfervatiog 


at JAMAICA. 


Bring the P1285 of the aner into the 
Ea Semi-Circle of the Horizon, (the 
Globe being! ehe as Pore dipected,) the 
"= Index 


% 
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Index will point to III Hours 1, which is 
the Time of its ng in the Morning at 2 
maica, the Amplitude 10% very neatly, to 
the South. The Patch being bfought to 

the Meridian, the Index points to IX o eck 
10 for the Time of 3 or being 
South to them. Laſtly, bring the Pateh t 
touch the Weſtern Meridran, and the Index 
will point to III in the Aſternoon, for the 
Time of the Comet's ſetting, with 16" of 
Southern Amplitude, of Courſe, . 


Prob. XLVI. "INE Be Cos 15 5 Place 
bikes given, to find the Time of its xis in 
the Horizon of London, on the” 39. Day of - 
IA, 1759 | hs 
For this n Sat | 
the Globe for urpſ > you need 0 0g. oY 
and bring the Cometary Patch to the Eal- 

tern Horizon, and the Index points to III 


Hours 45 for the Time of its ing at 


London, with about 14® of South Amplitude: 


then turn the Patch to the Weſtern Horizon, 


and the Index points to 0 1 Fun, 2 Tee, the 
Thins of its e | 


£ 


N. B. eim nner it a appedrs, eech 
roſe ſoon enough that Morning to have been. 


obſerved at Londen, had the Heavens been 


clear, and the Aſtronomers been before hand 
appriaed of” ſuch a Phenomencn.' - 
NM * 17 Prob. 
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Prob. XLVII. To determine another Place 


| F of the ſame CoMET, from an OBSERVATION. 


made at LONDON on the 6th oy of IG at 
N in the Evening. 

On the 6th Day of May; 27504 at X at 
Night, 1 very carefully obſerved the Place of 
the Comet, and meaſured its Diſtance, with 


2 Micrometer, from two fixed Stars marked 


4 and in the Conſtel lation called H Hara, 


. and by an Azimuth Quadrant I found. its > 


Altitude 160, and its Azimuth 35 S. W. from 


_ Whence its Place on the Surface of the Globe 


is exactly determined, as in Prob. XLIII; 
and wah ſtuck a Patch thereon, vou will 
have the ts Places of the Comet on the 
Surface of the Globe, for the two diſtant 
D and Places of Obleration, as required. 8 


ph XVII. From two gien Places 5 
4 CoMEeT, to Mn i its apparent PATH ent 
the fixed Stars in the Heavens.  - 

The two Places of the Comet being deter: 
mined by the Obſervations on the 31ſt of 
March, 1 and the 6th of May | © rpg 
ing, and denoted by two Patches reſpectiyely, 
you muſt move the Globe up and down, in 
the Notches of the Horizon, till ſuch Time 
. you; bring borb the Patches: to coincide. with | 
the Horizon: Then will the Arch of the 

Horizon between the two Patches -ſhew, 

en the W Globe, the rau FO 

or 


* — 


” 


in e of the Gnade ** 


* of t he Globe will be delineated, as fequir- 


1 Path lay through the followin 
Saut bern CoxsTELLATIONs, viz. che 1 
of Capricorn, the Tail of Piſces: Auſtrali, 
by the Head of Indus, the Neck and Body of 
1 through the Neck of Apus, below 
Triangulum Auſlral, above Muſca, by the 
1 of the ge: acroſs the hind 
Legs and through the Tail of Centaurus, 
from thence between the two Stars in the 
Back of the Hydra, before mentioned; after 
- this, it paſles on to Sextans Uranie, and then 
to the Ecliptic near Cor. Leonis ; ſoon en 
which, it totally Gappeared... 1215 


LOCITY Ha COMET, from two: e 14, h 
being given by Obſervation. 


Let one Place be ee 3 de⸗ 


Places to the Horizon, and count the Num- 
ber of Degrees interſected between them, 


which, being the Space apparently deſcribed. 


in a given Time, will be the Velocity re- 5 


| quired. Thus, in he Caſe of the above- 
"IN. . mentioned 


} 


5 


of the Comet in the Interval between the t io 
Obſervations, and by drawing a Line with 
Chalk or a black Lead Pencil. along by the 
- Frame of the Horizon, its Path on — Sur- 


And here it may be obſerved; that its 


Prob. XIIx. To fimate the e Ve- 


ginning of its Appearance, . and the other to- 
wards the End thereof; then bring theſe two 
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what Fart it will * become vikble. 
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mentioned Comet, you will find, that it de- 8 
ſeribed more than 1 50 in the Space of 36 


Days, which is more than 4 Per Day. 


Prob. L. Nee ee P 5 


menaof the Cour. for any given Latitude. 
Bring the viſible Path of the Comet to co- 


© Incide with the Horizon, by which it was 
| drawn, and then obſerve what Degree of the 
Nlexidian is in the North Point of the Hori- 
on, which, in the Caſe of the foregoing 
Comet, will be the 23”: This will be the 
| greateſt: Latitude in neh che whole Path 


can be viſible; in any Latitude leſs than this, 
as that of Jamaica, for "Inſtance, the moſt | 


- Puthern Part of the Path will be elevated 


mote than 5 above the Horizon, and the 


Comet viſible through the whole Time of its 


Apparition. But rectifying the Globe for 


the Latitude of London, the Pati of the ſaid 
Comet will be fur the moſt Part ixviſible, or 
below the Horizon; and therefore it could 
not have been ſeen in our Latitude, but at 


Times very near the Beginning and Eid 1 
its appearance; | becauſe, by bringing the 


Comet's Path on one Part to the South Point 


of the Horizon, it will immediately appear 


in what Part the Comet craſer to be viſble- 


And then bringing the other Part of the 
Path to- the fame Point, it will appear 


e 0 


in PronLBMS of ib Coutts, 8 
| After this Manner may the Problems re- 
lating to any other Comets be performed; and 
ſo the Paths of the ſeveral Comets, which 
have hitherto been obſerved, may be feve- 


rally delineated on the Celeſtial Globe, and 
their various Phænomena in different Lati- 
tudes thereby ſhewn, + 
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' tbe SOLUTION of PROBLEMS relative 
10 the fixed STARS. 


| TAN E now groeced e thoſe e 
* W on the Celeſtial Globe in which 
| TN the STARS are concerned, which, 
| with reſpect to the preſent Age, 
we may very well conſider as Fred, ſince their 
Motion is ſo exceeding ſlow as not to be fen- 
3 fible 1 in leſs than Half a Century: And their 
1 Places having been very carefully rectified by 
Mr. Sener but a few Years ago, as we in- 
f tend not here a Philoſophical Diſcourſe on 
 - he Stars, ſhall only obſerve, that they are 
E *  . ranpgedinto various CONSTELLATIONS on the 
Surface of the Celeſtial Glo E, as artificial 
Helps for directing us how to know, and 
—_. -. where to find them in the Heavens. The 
= Names of theſe Conſtellations are to be. learnt 
by Inſpection of the Globe, where they ap- 
pear very plain; as alſo their Forms and Diſ— 
ee ye. will Age io: Stars N 2 | 
i= 


40 1 of the Sides * 80 


5 Pros Degrees of Magnitude,” 4s they ap- 
pear to the Eye, the largeſt being called 
Stars of the firſÞ Magnitu and upon the 
Globes you will ſee — Heeres to the 
en or yth Magnitude. Whenever y8u are 
to perform my Problem of the Stars on the 
Glode, it is ſuppoſed that you have reiified 
_ the Globe for the Latitude of the Plate, and 
for the Sun Place for the given Day at 
Noon, as in all the other Problems, and 


then the Proceſs will de very yy; and 
_ Dort A. tO 1 05 bl 4 


FER 0 * 45 N ay & 7 9 AF | 155 * 8. d <a 
. E : SLY * 1 ©, 3 ; 


„Preh Lk. 75 er the right AsCbitroh 
| and DecLin ATION of any given STAR. © 
Bring the given Star to the Meridian, and 
the Degree under Which it lies, is its Decli- 
- nation; und the Point in Which the Meridian 
interſects the Equinoctial, is its right Aſeen- ; 
fron. For Inſtance, let Arcturus be the given 
Star, this brought to the Meridian WIll be 
ſeen under the 20 200% which is thetefore 
its Declinution, North; and its right Aſcenſion 
is, at the ſame !Fime, 3 in the Equi- 
e bea . another In- 
ſtance —— 0 fer, which, 
brought to the Meridian) will ſent under 
hen 165 Jo's! wich is his Declination, South'; 


and its 215 W e in the Equi- 


noctial Line.. o e e. 
Prob. III. To find the LATITUDE. and 
Lovorruve of a 0 Seer. A 5 


| Wag 
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Bring the Polz of the Eeliptio to the 
Meridian, over which fut the Quadrant of 
Altitude, and, polding the Globevery-ſteady, 
inoys the Quadrant to lie over the given Star, 
und it will cut tllat Degree in the Edge as 
will ſhew its Latitude fron the Eeliptic, 
and in the Ecliptic chat Quadrant will cut 
that Degree nch is called its Place euutced 
Zo the; e or Loxoi rung from the 
Beginning of Arier, Thus, with reſpect to 
33 ite Latitude from the — ic I 
be found 30 zo“, and its Longitude in the 
Ecliptic about 20 20 Of 2 This 


Problem regatds either Pole, as the Stardare | : 


in the Northern, or Soutbern 
Ki ed 4-04 HP vis wa 57 
* „„ r eee eee ee t: 
"Prob Lat. r Right Adio ieee 
Dres INATION / n given, rv 
iti Blass gu the Gabs HT hh 
Turn the Globe till te ts chr 
Jae ee ale giver Degrev of tight al. 
.confion; Thee, ot Fr wüplel ſuppoſe vou find 
in the Table the Aſcenſionm ef Aluelaran 
to he 65 30l, and its Declinatinn to be 165 
A 2 then turn che Globe About till the 
L ian cuts | the Eqitinoctial in 650 30 
aud undet the 169 cf the Meridian, on the 
Northern Parts yo: will obſerve * 
Aldebaran, or the Bull's Eye. Arn n 
A 1 Ss ne 14 
+'* Sic he Tat "of he 14 on and Ne of the 
San | Prob. 


. PROBLEM of rhe STARS. 91 
— — Jo fn the Time of the . 
foutbing, ſetting 1 Amplitude, — 


the VRR. 


gie 


0 —— mg bisch Nabe | 


for the: Sun. Thus, let it be required to 
know at what Time the Pleiadss | __ Seven 
ars} ruſs, ſet, Oc, in the Latitude of Lon. 
„on the rrth' of Muy. The Globe be. 
3 
ins Suri's Place foviths given 
Globe about till yuu bring the 
the Eaſtern Semi- cirele of the Horizon, and 
the Index will Point to IV. 1 , dhe Time ef 
theit ny in the n den 
bring the: ſaid Cluſter of Sars to the Meri- 
dan, and. the Inden will 
+ after XII for the Time e 
a tung. of being upon the Meri 


. thera ihto ine Weſtern Teri 


es to W b 


from ah Welt, 


- 40a Mate ek 8 Mig en a 


Prab. ILV. T#1ind whoa rn i | 


and er rs Cone Hf vf ins given Ln 
T/1'TUPE, 10 * 4801 Jeg e 0 10 +. . 


Neu 


STAR een eh, ae Day 7 


rectiſtod ſor the Latnude of London, and | 
/ Furti the 
aer into 


int to about. 
their calmine- ; 


en0SHQH 21145 ww N £79119: 4 vas: * | 


5 2 ol „ 
. * —— oe 
GR” —_ ——_— ee er — — 


** 2 y * 
* — —]y— ——— — 


\ 
' 


hich that: Star ere Cgſin 


à given Latitude. 
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Recify the Globe to the Latitude of the 
Place, and briog the given Star to the Eaſ- 


| tern Part of the Horizon, then obſerve 


what Point of the Ecliptic riſes withũt, and 
find the ſame Degree of the Ecliptic upon 
the Frame of the Horizon, againſt which is 
the; Pay of the Month when the given Star 
e Teofaucally. e Afterwards, bring 


the given Star to the Weſtern Edge of thie 
Horizon, ard obſerve what of the 


Eeliptie riſes in the Eaſtern Part, then the 


ANLW 
the Star t Coſmreally: 11 {or aobut oi 
£:9 8 | 

Mouth, tres withithe wo% of Geming,! in the 
Latitude of London, and therefore 71/es, Cel. 
zically oni the firſt:. Dy of Fuat. Again, 


by bringing the Star AMencar to the Weſtern 


Fart of the. Horizon, I find the 20 of Sagit. 
rarius Hſing in the Eaſt, anſwering to which 
18 thę a24th Day of Navember, the Time on 
11 +36 Jain 
dE oornobbadstio , 12 
Prob. LVI. Tou the Time oben any 
STAR r#H-RISE:07-4t T\ACRONICALEY,./ 


b 83 mort 


The Example will here be, ſufficient : 


Therefotres let Sirius or the Dig*Star;i be 
brought to the Eaſtern Edge of the Horizon, 


and then obſerve what Degree of the. Eclip- 
tig is au the Weſtery Part of the Horizon, 


Wers ke that Degree, is the Time when 


— 


which 


in ProBLEMs'of ibe 8 AAS. 9 
wht you will find to be the '18%of Hquas 
riut, againſt which the 7th Day of — 
in the Calendar, che Time geo > wavy Dog 
Star riſes Acronicully, 4 or at Sunset, = 


_ conſequently, When W to be Mahle in 
* Evening. 
Then, for the © onical' em of the 


ar, turn the Globe ut An he is 


Küng in the Weſtern Horizon, and ſee 
what Degree of the Ecliptic is, at the fame 
Time, ſetting with him, dhich you will find 


18 the 235 of Taurus; and therefore, about | 


_ the't 3th of May, this Star ett Aeronieally, 


or with the Sun, and CLAY in lon- 


to be ſeen in the Evening. 1 1597 
Hence it is plain, thoſe Monchs of the 


V ear which intervene between the Acronical | 


riſing and ſetting of the Star; is the Space of 
Time in. which thir Star A oy above 


„ing 


ul as Pp 4! wy am 03-10 os 
0e to ee S AR CL 
ufa or Wer the Meridian with 
the. SON. by K Sd arr7 98 II 


Bring the given Star to the Meridian, and 


obſerve what ogres of the Ecliptic'comes 


upon the Meridian with it, and againſt that 
| Degrer'is the Day of che inh. he Ca. 


lendar, required. | RY 


For Exafnpls: Let the gen Star be Cor 


ala, wich bring to tlie Mariani, and 


vou 


/ 


CENSION., A given Stati and" thereby. the 


* 
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you will ohſerve the 16% of Leo inter 
the Meridian at the. ſame, Time; We 
which, in the Calendar, is the th Day of 
Augult, which. is, the, Dau required, v whey 
that Star Colminates wih the up i 
ONT Tk "on 1 Gs 
»;ProbaLYW..; To find achat Time, G abe 
Fear Star it upon the, Meridian 4 Mid- 
nights ; __ Ty ob Woe: nt ot 171 | 
Bring the; given! Star to coincide Wich 
che nocturnel.; Part of the Meridian, and 
then obſerve what Point of the Eeliptie is 
dene by. the divraal Pars of the Meri: 
an, and the Day When the Sun poſſeſſos 
that Part of the Ealiptic, Which .you; will 
Jes, by the Calendar, is the Time required. 
Thus, for, Example: the Star called, Denel 


in the Tip of the Great ;Benr.s «Tar, 


_ brought to the zng7urnal., Meridian, 


E 


Meridian, is the 
_ of Aries, againſt. which is the -16th 
Day of April, the Dax of the Montly on 


Nich wet Star will he Wanke Meridian at 
XII at Night. 902 FORAY" 


bete iiach 3 3848 avg * wit 1 


Prob, LIN; Jo nd the OMA 


CV 


Latitude. borigpst ere 
This i ing the; Man · 
ear aueh preſeibed, forthe, Sup, "Moan | 


Yo | and 


wy 


——— df bd 95 


and Planets,. Thus, for Aldebarany 
the Clobe to the given Latitude, and 
find its right Aſcenſion, by Prob. LH; to 
be 650 30/3 by bring ping ths Btar to che 
Eaſtern” Hotiadh, „ his | oblique: Aſcenſion 
will appear to, be 41“ zol: the aſceuſion- 
al Difference therefere is 249 which con- 
verted into Time, = 10 377 which, ad- 
ed to 6, makes 30 the half Time 
which that · Star ic — wor in tlie 
en Latitude; and therefore the whole 
der ng re. mth dende 
Oi leiten go rei 
Prob. LX. I A g, Lund, Day g 
wr Year, and Hour of the N. Meet, to 
#6e ALT Tung A RAIN TH) of A 
Gp amr. 0199 TA +3 I 3-3u6dr 21 — 
Rectify the / Glen to ab given Latitude, 
and Dapeof dhe egg ben t thie Hour Id 
dex tothe given bee den be e 3. 
drant of Altitude c the given 
mut will chen r in the 
its: Altitude on the Edge of the Quadr 
For : Hm the Lat ann: 
don, the 11th of May, at * 
Night, 1 nd the Akitade ef Cor" Deonis, 
or Lian Hear 10 be 265 50%; and its Ari. 
mtb 569 30“ from the Soutlf towards the 
Welt, or nearly 9 by" 'Boweh's yh hab 
Slip 05665: 9113 W hn bee 
Prob. LXI. E dle. 0 — 
8 2 4 Star, to find the Hour of the Night 


003% | a ix 
4 


r 


* 
® * 
' 46 
— 
— — — — — p—— — 


1 
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in 4 given Dey e the: Lear, und eee 
Latitude. Aut 11715 i 9v79Q 9111 3 Aae 3 
3 Redtify\the Globe for the given Latitude 
and Day of the Year, — the Globe 
about in ſuch a Manner that the Star may 
be upon the Edge of the Quadrant in the 
given Degree of Altitude, then will the Ja- 
dex point to the Hour F ile Nigbt. This 
is but the Converſe of the former Problem, | 
and therefore wean D 
Sloan enen a 4. Th 
Prob. LXI. From the Herve H Mai 
Minurz of a'STAR'S/RISING,'07 SETTING | 
an A given Day,"tofing\the LATITUDE of the 
Place. INN QF err ut. 8 _ 
Kectify che Globe / to the given Day. and | 
turn it about till the Index points to the 
given Hour and Minute, where keeping 
It, ſteady, let che Meridian be moved up 
and . the Notches of the Horizon 
Star touches the ſame, then 
vill the Degrees of the Meridian, inter ſected 
by he Ko NEE Horizon, ſhew the 
ation 9 . e the 
Eg F <1 4 oy 3 * 
; e: Sup ebe Tn er 
Mg at LV. in the Morning, {I ſobſerve the 
bright Star in Caput Meauſe riſing; then by 
Kifying, and moving the Globe as above 
directed. the Latitude of the Place will be 
Ke * 0 cee IN 


\, 0 
%; x "Fi 0 Fe 
45 0 4 k N $4 $7.3 | 


BEN * | ' | ; Prob. N 


known Start being upon the ſame Aaimuth 


Ma given Latitude, 7 find the HouR of the | 


AS 

Rectify the Globe for the Weed and 
tile Sun's Place on the given Pay, then turn 
the Globe about in 718 Manner, and alſo 
the Quadrant till its Edge lies over both the 
given Stars preciſely, then will 1 Index 
Point to the Hour of” the N. gt, 

Thus, for Example: 2 the 11th” of 
May, in the Latitude 5 o', the two 
Stars called Lucida L mh Alcair, will 


both be on the fame Azimuth at . 95 Ins 0 
| the Morning. | 


ir" i 3 | 


fe IE LXIV. Bun an eee yo 10 
Inn STARS, having the ſame ALTITUDE, 


find the HouR' of the NiGuT. = 

ectify the Globe to the given Latitude 
| 230 Day of the Month, then move the Globe 
about ſo that the flame Degree of the Qua | 
drant may cut both the given Stars; then 


will the Index point to the Hour | the 


Night. 
For Example: On the 11th of May, 


Latitude 51 3o', the bright Star in Pagaſuss 2 
Wing, and that in the Head of Andromeda,” 
will both of them have an equal Altitude 


Aa a Hor e n ieee 
4 EPS 75 Q ; . N. I 8. 


"in Pins of the W 97 
Prob. LXIII. Prom an Obſervation of tus 


( 
n 
} 
] 


9 
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are echt when. | ns nog gg the Azi- 


muth, or the nn e of the twgStars is not 
known ; for, by a Plumb-line only, it may 
be known when, any two Stars have the /ame | 
- 179 0 and any Reads c, moved  paraly 
472 1 | give the equal Alti, 

| tuo known 8 Stars with K 0 oat 


88 1 XV. Fren an n * F 
Boum 1 in the Meridſar, and another in 
the Eat, or Weſt Part of the: Horizan, fo fink 
the, LATITUDE. of . the PLACE; | 

Bring the Star that Was obſeryed in the 
Meridian of the Place to the Meridian of the 
Globe, and keep the Globe from movin 
an und its 0 55 1 — 

in the Notches, e gther Star ig 
dene to the Eaſt, or Welt Part of the 
Horizon, and that Elnetion af- the Pale wall 
be the Latitude of. the Place. 

Thus, for Example: When Sirius i is ug 

a the Meridian, Andturus will be upon the 


ern Part of the Hasan an the u 
of 44 49 WI 


"Probe LXV I. Hen che fred EP! of 
1109. Stars on 4 given Azimuth, 1 Jing 765 
e of the PAce 

Set the Quadrant over both Stars of the 
obſerved Degrees of * and there 


19, keep 
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> it froth -movihg, then flide the Meri- 
dan up or dow in the Notches till the 
"Quadrant cuts the given Azimuth in the 
[Horizon $ then” the Elevation of the Pole 
will be the Latitade required.” © | 

For Exatnple: Cor Eye, and Procyon 
or the little Dog Star, are both on the Azi- 
muth of 78? 4 48 South Eaſt, one with 5? of 


Altitude tbe other with 35" „in the La- 
titude of 26* zo | ks 


„ Pro. XVI. 75 mY yo Epc? or + 
Pavatlt of per petual APARITION, or O- 


A110 ee ren 7 0 given La- 
*»Prevbe. | = 

B rectifying” oF thd Globe to the Latitude 
of che Place, ald turning it round on its 
Axis, it win be immediately evident, that 
tlie Cc 7 per pe efual Apparition is that 
Pafallel of end tch which is equal to the 
Complement of tlie given Latitude North- 
Ward; and for the perpetunl Orrulation, it 
is the ſame parallel Southward ; that is to ſay, 
in other Words, all thoſe Stars whoſe De- 
Elinations' exceed the Co- Latitude will always 
Be Viſible, or above the Horizon; and 4ll 
thoſe in the "oppoſite Hemiſphere, whoſe 
Dechnation exceeds the Co-Latitude, never 
| riſe above the Horizon, © | 
Per Inſtance: In the Latitude of Zend, ; 
815 zo“, whoſe Co-Latitude is 38 30% 
118 the Parallels deſired; for at Hol 


L Q 3 - Stars 


3 
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Stars which are within this Circle, toward 
the North Pole, never deſcend below our 
Horizon,;. and all thoſe Stars which are 
within the ſame Circle, about the South 
Pole, can never be ſeen in the Latitude of 
London, as they never aſcend above its Ho- 

TIZOn. VVV 48 


& dg fefT nee e 0:10 dum 
Prob. LXVIII. To repreſent the Fats of the 
Heavens on the Grokk for 4 given Hou 
on any Day of the YEAR. _ 2 
Rectify the Globe to the given Latitude 
of the Place and Day of the Month, ſetting 
it due North and South by the Needle ;. then 
turn the Globe on its Axis till the Index 
77 — to the given Hour of the NiGuT: 

hen all the upper Hemiſphere of the Globe 
will repreſent the viſible Face of the Heaven, 
for that Time; by which it will be eaſily 
ſeen; what Cons TELLATIONS and {STARS | 
of Note are then above our Horizon, and 
what Poſition they have with reſpect to the 
Points of the Compaſs. In this Caſe, 
ſuppoſing the Eye was placed in the Center 
of. the GLoBe, and Holes . were. pierced 
through the Centers of the STARs on its 
Surface, the Eye would perceive - through | 
the Holes the various ee STARS 
in the FIRMAMENT; and hence it would be 
. eaſy to know the ſeveral Conſtellations at 
Sight, and to be able to call all the Stars by 
their Names. Hatte wilt evi 


21% : : 6 | 1 
8 . 


„ 
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The Uſe of this Problem is moſt exten- 
' five, as it acquaints us at any Time with 
the a apparent Face of State of the Heavens, 


and ſhews us when the Moon, or any of 
the PLANETS, may be ſeen, or fit = 
; Obſervation by the Teleſcope: We cat 
allo from hence learn, 5 any of thoſe | 
curious and e e Falled Ne- 
"Gulous STARs, may be ſeen, and which 
ſtrike the Mind of the Oblerver - with 
Amazement, by preſentin 1 0h his; View a 
indefinite Number of the ſmalleſt fixed Stars 
: \through the whole Field of View-in his Te- 
leſeope. From hence alſo, the Poſs 
tion of that very extraordinary Phznomeri Fr 
called the Galaxs „dor Milky-way, is at any 
Time known; ahd from We, "thoſe ally 
kun ore ſupe nici Notions of its haying Ret 
lation to the Wind, with other G 1 
Fooleries, will het vaniſh. Thi 


ſingle Problem, therefore, may be conſidered! 
bak * ſelf as ſufffeient to recommend the 
Usx of the Celgſſal Glokr, to every ſtu, | 
Jiaus and rational Mind, as the moſt neceſ- 


ſary Inſtrument of his Celeſtial, Tuition, ot 
'KNowLEDGE of che HEAVENVsS. 


1 By the following TABLE, the pr Achs 5 
ſckeche melt e dis F S4Avs are 
found upon the Cel-ftial' Gr.ont in the ſame 
Manner as Places on the Surface of the Ter- 
— Grokx are found by a TABLE o 
their LaTiTUDE "_ LoxGITUDE. 
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c ar in the * 1 > Ws l s 
Tab pe rope far ob Fiel. 1 r 25 ” 42116 23 5 3 
x 4 . yd es Semimi- - ee 4 49132 | 4 N. 
e e little Peg - Star a 11 ; 1. 
bf Gather — e 7 15 we 
cart. Y 24138, 54 50 
Th e Zi $1493 « 
r 
—— Bear. — & 24162 7 
e DD 557 9 2 1 98 
Ia the gh of th x Beat. em | 225 
be firſt Seat in the Tail of the Bear, „ hoo. 49 
3 ing. . ap: 1 
he\Virgin's Spike. 42 d 6 22þ 


Gow 
ho © 
1 


7 8 8 4 Star in the Tail of the great Bear. 1 


ee ee n #4204 29 1 
* : 8 1 4 4 | 141 4 p79 1 
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Bayer, Aan 


2 om Ss 14411 8 
he Youth 1 — 4 24219 22 
The firſt Shoulder of the Bear.— 52 222 33 
The north Scale of Libra, === 6225 59 3 
ne bright Star in on ae, 9 4 24231 5 
he bright Star in the 005 ec 4 2 23 4 
e northern Star in Sco Fo — 8 2 20 4s. 

he Heart of Scorpio. « 14243 3 
he Knee of Serpentarius, === *&Q , 
a 


— 


he Head of Hercules. n ol 34255 53 
E d N He Head. CE & Wet 
Rr — re g l '; Head. 7 3 2 2 

Bri OED 2 ae 
be Shoul ittarius. . 2 at 


bright wh Aquile,” - — £2 94 43 
he Horn of Capricorn. won. f 24301 49 
ail of the wan. xp 40 
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N B. The Greek Letters . — Ys Ke: rs are 
faxed to differgpt Stars in each Conſtellation, 
ben. the Saks; of, n mere Partiouar and cafy 
Nomination of them; thus they conciſely ſay, 

Draconis for one of the bright Stars in tbe 
Head of the Dragon-—Allo the Digits 3, 2, 
3: &c, after the Letters, denate the ST ARS 
of the Fir, Second, Third, &c. MacNt: 
Tops. in the laſt Column, the Lettem 
N and S denote che DECLINA TION: to -be 
North or South+———Laſtly,. the Method 
for correcting the rg Alcenſign and Decii- 
(ation. of the Stars 1s MD in the APPEN-« 
pix to this Treatiſe. 
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The Marbod of LS th Gee 

1 leftial Gropz with 4 ene 
Eclr ric and EquinocT1at, 70 
render its Us Univerſal all : 


Aces of the WS __ 5 
1 EXERT has been Lew in a eat Va- 
- * riety of the moſt uſeful Problems, 
= yy how neceſſary and valuable an In- 
Bees ſtrument the. Celgſtial GLoBE is 3 | 
but it muſt, at the ſame Time, be conſidered,” 

that as all the” Stars have a ſlow progreſſive 
Motion frum Mit to Eaſ, at the Rate of 
one Degree of right Aſcenſion in 72 Vears, 
the Uſe of a Celeſtial Globe, as it is“ 
commonly made, cannot be ſo extenſive, as, 
in ſome Caſes might be deſired: For, ſince 
the Stars are continually moving out of their 
Places, / we cannot repreſent the Face of the 
Heavens as they were "many Ages „ 
or as they will appear to theſs 5 thall 
_ hve in future Ages; and ſince the Celeſtial _ 


Globe » capable of a Conſtruction that ſhall 
Fa 44R SOT At eee 1 * “ ae OE. 


9 27 FF 1 
5+ 44S 


kt £ 


* 
* 


\ 


of the Appearance of the" Heavens for any 


Ac of the WoRLD indifferent, I thought 


proper here to recommend it to the Ingenious 


and Inquiſſtive in the Srupv of AsrTRO- 
NOMV, by ſhewing wherein this new Con- 


fruction or Apparatus of this Celeſtial Globe 
does conſiſt, and then to illuſtrate its uſe by 
The late Mr. Senex, amongſt many other 


| Improvements of the Globe, contrived b 


Means of two Braſs Arms ſcrewed at one f 


their Ends, upon the Poles of the Ecliptic, 
and in the other (at the Diſtance of 23 300 


there were fixed Pieces of Iron- wire to repre- 


ſent the two Ends of the Earth's Axis, or 
Poles of the World; theſe were placed as 
uſual in proper Grooves in the Brazen Meri- 
_ andthe Globe moveable upon, orabout 
tion: From hence, it is eaſy to under- 
ſtand, that, by looſening the Screws in 


the Pole of the Ecliptie, any Degree of 


angular Motion about them might yery 
eaſily be given to the Poles of the World, 
and conſequently that the ſaid Poles of the 
World might have any Poſition required 
with reſpect to the Poles of the Echptic, 


and thereby the Colures might be con- 


_ceived as moving through all the Points of the 


2061 P which 


' _ *Ecliptic in the Space of 2592 Vears, in 


1:1. rendered Univerſal, 103 
entirely prevent this Deficiency of its Uſe, ; 
by rendering it fit to repreſent the true State 


em, as in thoſe of the common Conſtrue- 
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which Period of Time all che different Phaſe | 


of the Heayens will return again, and ſue- 
ceed in the ff ſame, Order Perpetually; and 


. in any particular Part of this Period, 
the Appearance of the Stars and the Seaſons 
of the Year Wil |; be: very differeniti in the Hear 


wens and in tbe Calendar, from what they: 
3 be at any other copkdexable. Diſtance W 


Tame. Dill 34003 L 1 N - oj, 
gy” ty to repreſent this Difference hs 70 


moſt naturahand eaſy ManneryI-have found 
the n additional Parts of an Appara- 
tus to be neceflary, and therefore have ad- 


them: (1) A meveable equinoctial and 
folflitial Cevogz: - (2);)A-tuveable cqui- 


5 nacli eee e. moveable: ELI TIO. 


"heſe are ali ſo connected together, that 


_they repreſent the Situation of thoſe _ 

vary Circles in the Heavens for any Age of 
World, and, the Situations, or Plates of the 
Stars and Conſtellations reſpectively theretb, 


hereby rendering the Celeſtial Gloxx of unt 
verſal and perpetual: Us B, as we: ſhalllnow 
proceed to illuſtrate in the Solution of the 
following , uncommon PROBLEMS,s/Which:2we 
make no doubt will afford-gqual-Pleafure and 
ane to the, young AST e 


ift in i icin bd. 
Prob. I XIX, To. rectgfy the Ghle fer en 
baer ee, propoſed, + 4511115 bi x 


Me are hete to obſerve, chat che Jah 
runs of the PLACE 1 3s «MW affected by this 


inn Motion 


/ 


Pn. 


_ . Univerſal: - 00 


3 of the Poles of the World about the 
Ecliptic, but continues che ſame in every 
Age: Therefore, ts rectify the Globe for 
any given Age, you have no more to do than 
only to hoſen tbe Screws of the Poles f the 
Ecliptic, and thereby give the Poles of the 
World ſo much Motion as is neceſſary for 
that Diſtance of Time, at the Rate of one 
"Degree in 72 Trars; which being done, let 
| the Braſs Arms be again ſcrewed" ſaſt on the 
ecliptic Poles; then will all the Stars; with 
regard to the Clures, Ecliptie; and eguinoc- 
rial Lines, have the ſame Poſition and Ab- 
W as they had in the given Age! 


For Example: It is ſaid, that Hipparcbut, ; Zh 


theffirſt conſiderable Aſtronomer; lived about 
2000 Years ago; therefore, the Globe be- 
ing recliſed for that Age, the Poles of the 
World muſt be moved forward about the 
Poles of the Ecliptic 27%30', and there fixed: 
In Conſequence ot this, the vernal equi- 
noct᷑ia ! Point, or Beginning of the Sign Y 
Aries will be carried forward in the Ecliptic 
27305 by which Means the eguinactial 
_ Colare will paſs very near to the bright Star 
in the Head of Aries, and there, Hipparebus 
tells us, it really was in his Time. — At 
this Time, therefore, it plainly appears by 
the Globe, that all the Conſtellations of the - 

Zodiac were ſeen in the ſame Sighs of tbe 


Ferie, e bear their Names'; ' T7 dicke Fe 


the Ecliptic, or ſo muc 
diſtant from the ae ee had in * | 
Time. | 
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rent from the Poſition and Appearance bf 


thoſe C eee in the preſent Hons 


Prob. LXX. To ſhew the Quantity of the ; 
R ECESSION, or retrogate Motion of the _ 


 noctial Points, from AGE to AGE. 


Rectify the Globe for any diſtant given 


3 e will the Degrees in the Belptie, | 
_ contained between the preſent equinottial 


Points and thoſe of the given Age, be thee 


Quantity of the Receſſion required. 


Thus, for Example : SINCE the A | of 


Hipparchus there are 27* zol, by which the 


equinoctial Points have gone back ward thro 
b are they at preſent 


Prob. I XXI. To Ra . oon for 


any propoſed FUTURE AGE. 
This is done by looſening the Serews 3 in 


the Poles of the Ecliptic, and thereby giving 


the Poles of the World 10 much of their re- 


trogade angular Motion as is required for the 
Age Propoſed. at the Rate. of one Degree 
1 in 72. 


Thus, for Eximaple: ; Letiit be 8 to 


5 the Globe for the People who ſhall 
liye 6500 Years. hence, which being one 
fourth Part of the whole Period, it is plain 
the Poles of the World muſt have retrogaded | 
through one fourth of a Circle, or 909: 


N 


* — 
N. 


pricorn. (2. ) The vernal equinottial Day will 


_ | changed their Longitude three whole Signs, or 


. Stars will be much altered thereby. (6). 
For thoſe that had none before, may now 


many of them, then riſe and ſet: Thus the 


1 rendered Univerſalꝰ 209 
Then will the People of that Age obſerve the 
following Differences in the State of the Heas | 

velis from the Preſent, (1.) That the equinocs | 
tial Points will then be in the Beginning of Ca- 


then happen upon the 22d of December, which 
is now our Midwinter Day. (3) That the. Stars 
will all appear to have advanced fotward, or 


90 in that Time. (4) The Conſtellatioms of 
the Zodiac will be removed four Signs from 
the Beginning of the Ecliptic, i. e. Aries will 
be in Leo, and ſo on. (5. ) As the moveable 

Zquinoctial Line will then contain an Angle 

-with the preſent, ſo the Declination of the 


have a Declination of any Quantity leſs than 
24 (7.) Many Stars will have changed 
their Declination in that Time; Thus, in 
the preſent Age, Cor Leonis has 14 Declina- 
tion North, in that Age its South Declination 
will be greater. (8.) The Stars and Conftella. 1m 
tions mich aan always viſible to us, wil, 1 


Greater Bear, which at preſent goes not very 
near the Horizon, will, in that diſtant Ape, 
be got almoſt wholly below it. (9.) Manx 
Stars and Conſtellations which now riſe and 
ſet, will then be conſtantly viſible, as Del- 
; Phemus, i} ulpecula, Andromeda, » Sc. ( 10). 
Stars which are at:preſent inviſible, will then 


become 


' 
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#36 The Uſeuof the CAL Grodt | 
become vijibleto us. (114) The preſent Poſt 
Star will then circulate: round the North 


Pole of the Mord. (12.) A Point in (the 


Heavens between the Right+hand and Head 
of Cepbeus will then be the Nyrth- Pole of the 
World. (130% Many Stars v1þble iti our 


Age, with be holly + inuifible to them. (14.) 
In that Age, very different Stars will riſe, 
eulminate, 4nd- ſet! with the Sun, to What 
d now. (1 f.) The Right Aſcenſian, Alti- 
tudes, and Arimutbs will all undergo propor- 
tionable Changes, fram what, hay! have in 


f the preſent Age. e by at 9 


Theſe, and . ether Phentuiens; may 


be looked upon as ſo many particular Pro- 
blems to be wrought on this new confirutted » 
Celgſtial Gronx alone; But when the Globe 


is rectified for any particular Age, the Pro- 
blems are the re as thoſe we have already 
up ified in the Uſe of the common Globe 

r the preſent Age; and therefore, as the 


Reader 5 find no Difficulty 1 in repeating 
them in that Caſe, we have, for. nn 
| ee * Jul enen n here. 


Prob. LAXIL 7 bid the Diſtance of the 


12 in which any Perſon lived, from Celeſtial | 
Obennyarons recorded by: D 


Having looſened the Screws on che Poles 
Jof the Ecliptic, let ſuch a Motion be given 
to the Poles of the World, and to the ſeveral 
wo able ann as 1 render the Globe 


. | Rk 


"TW 


— 


rendered Univerſal. NPE: + 
fit for exhibiting:and verifying the given Ob- 
* ſervation upon rnd er eo toi 
Faſt 1 Then find the Arch of the Ecliptic 
between its Inter ſections by the Eęuinbct ia de 
that Time and the preſent; this, converted 
into Time, allow¾ing one Degree t 72 Vear 
Wil Pre the Bie of T eg ened 
For Example: Hxston the Poet, & tell us, 
1 tat, in Bis T ime, 60 Days after the Sun 9 1 
Courſe, in the Beginning of Piet, the Star 
fer. Now, in order to gualify te Globe 
to exhibit the ſame Phaenamenom when the 
Sum is in that Part of the Ecliptic} we mo 
firſt rectify the Globe ſor the Latitude of 
Aſera in Greme, where Helo lived, which 
as in 38 N. Latitude; and having done this, bo 
; Poles-0£: the World muſt be moved one 
May andthe other, about the Poles of the 
Eclipric; till ſuelt Time as the Suin's Place (in 
the Beginning of er) and the Star Arcturur 
mall be both at, the ſame Fim in oppoſite 
Braſs Arm be faſtened; and ther you will 
obſerve the Equinoctial Points to have been 
moved fur ward inthe Evhptic.tothe 6th De- 
gree Seer ee This, therefore, isthe 
Space, thro! whicH they have receded dince 


t ic 

— Time, which: therefore muſt have 
en at the Diſtange,of 36 fimes 7a, or 2592 

Hũ•il 2 TOR.” 
* See his Poem called Won s and Days, Verſe 362. 
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Years from the preſent Time; which proves 
him —— with Feb King of Ifrael, 
and Jonab the ways Aer to _ 
1 Chronologers. 

Again, Heſod folther: tell * us, s at 
he ame Time that Arcturus was riſing, the 
Dog Stan, and the Conſtellation Orion, poſ⸗ 
ſeſſed the Middle Region of the Heavens, and 
chus you will obſerve they appear on "the 
Globe rectified for his Age: but in the pre» 
ſent Age, no ſurh Pbænamena of thoſe Stars 

ar 3 the ſetting Son in that Part of 
ha Eoliptie: The ſame: Problem may be 
performed for other Obſervations, recorded 
by the Poets and Philoſophers of ancient 
Times, as Quid; Virgil, Protemy,. Ge. and 
tthus the celeſtial Globe will be found» moſt 
eminently uſeful in the Scienes of Chrome | 
Alt may be proper here to mention, that 1 
Hwa: by me, the Cor v of ita very antique 
 Grosx, which:was found in the Ruins-of 
ancient Name, àuid is now inthe Muſeum of 
the Farng fan Palace, reſerved as the moſt 


curious Monument of AN Wi AIT: IN is 
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about 12 Inches in Diameter, and has upon 
it the various Conſtellations as they were de- 
pitted by the ancients, and, amongſtechem, 
thoſe of the Zodiac, poſſ ung ſeverally- the 
Signs bearing their own NAMES; together 
with the EqQuinoctiar EINEN EFeviette 

owe CoLURE Abe Equinedtial 9 


wy 


98 d, | TAE ps Hh 2 * 
FE” Þbi nber. x0 bollae mA 21d 25) 
* 4 * 9 


| fing through eh 73 4 Horn <a 8 of 5 
Aries, not far from the Equinoctial Point, 
wiz. about 5% which ſhews that this Globe 
might probably be made 360 Years after the 
olure was in the Equinoctial Point. But 
* this Situation of the Colure on this an- 
tique Globe, the Equinoctial Point has re- 
ceded 25 more, which, ih Time, gives 
1800 Years: Which plainly ſhews it to have 


been made ſome Years before the BixTa of 


CHRIST. Therefore, this Clobe ſeems a 
Proof that the Equinoctial Colure paſſed. 
through the bright Star of Aries near 2200 


Years ago, agreeable to what we obſerved _ 


before, with regard to the Time and e 
| vations of e 5 or 
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TTY HE prindip mn N the: "YM 
BY TX F Globe in Hier ring is rather to 
A EE ive the Rationale, or general Rea- 
on of the Procels in'the Conftruc- 

tion of different Kinds of Dials, than to give 
an accurate and practical Method of deſineat- 
g. Dials univerfally. A Perſon totally un- 
e with the Nature and Uſe of the 
Globe is wholly mechanical in theſe Opera- 
tions; he works by Rules, and is fure to 
ſucceed, which is all the Satisfaction he can 
have; but one who is ſkilled in the Usz and 
ProjrcTiON of the Grong may be ſaid to 
 conftruf Di AIs in a rational Manner, havin g 
the LicuT of Rx ason tb direct and eluci- 
date all his mechanical Operations : For 
when his Globe is rectified, the whole Dial 
riſes before him to his View.——The Polz 
is elavated to its proper Height — 
Hovk-einenks all _— in their natural 
Foſition: : 
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clining Diats, are ſhewn to 


3 4 in 1 2 ge 


Poſition i with the Ho- 
rizon give the angular Poſition of the Hours _ 
lines, With the Meridian ;—The PosITION 
of the GNoMon, a N n . de- 
among the Hour- lines of the Plan, pic hich a 
the Rules of Practice preſeribe:— ha 
Perſon, therefore, every thing mu erer 
natural and eaſ ,. 
| ſince an horizontal Dias. "oe 1 ba 5 


| Bangs is, of all others, the. moſt uſeful, and 


can be very accurately made even by .the 
Globes «ak, without anx other help; and 
alſo a direct South, and North Dial, for the 
Jame Latitude, is madę wich equal Eaſe and 


Correctneis, we we ſhall therefore, in Confor- 


wity to our general Method, deliver cheſs | 


Conſiruenions: in the olle wing Problamb,- 


Prob. LXXIII. To conſruc an 3 | 
7 — Dias far. 427, Sven LATI0D YR 5 1 
I tbe Grokk g 
Fhbe Proceſs veaks conklles in. the wlloving Par- | 
ticulary: (1) On a Piece of clean Paper. or 
Board, which is deſigned for the PLANE of 
the Diaz, let à Circle be deſcribed (as large 


4 can be admitted, throygh the Center of 


which draw u Lines, - interſecting - each 
other at right Angles; ane of 5 wall. be 


the Meridian Line of North and South, and 


the other will repreſent the prime vertical 9 
20 and Weſt. (See Plate IV. Figa 1.) 
Q 2 (2). Let 
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(2) Let this Circle be divided into 43 
Nine ninety Degrees, numbering them 
each Way into 10, 20, 30, 40, &c. from 
the North and South Parts of the Meridian 
| Line towards the Points of Eaſt and Weft. 
3 3) Let the Globe be rectified and eleva- 
. | 1 to the Latitude of the given Place, as, 
ſuppoſe Low DO 515 zo, then will the Axis. 
of the Globe have the fare Elevation above 
the Horizon as the Gnomon, or Style of the 
Dial, muſt- have above the Plane thereof, 
. „ 
1 . SW Beesufe che General Nerd af: ths 
= - Globe muſt neceflarily repreſent the Hour- 
= circle of XII, therefore the Meridian Dia- 
A meter of that Circle muſt be continued out 
doc che Border of the Dial, (the Form of 
© which is'ſuppoſed'toibe a Parallel ogram) at 
the N orth Part of WIN you place the Hour. 
Kt FOUE NY Ig) | 
5.08 0 If Gor Globe as Meridians' div 
on 2 Surface through every” 15 of the 
Epuinoctial, (as on Scnex's Celeſtial Globes 
they are,) then will theſe Meridians repre- 
ſent 5 true Hour. circles of the Sphere, 
| and will interſect the Horizon of the Globe 
in certain Points on each Side the berger 
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9 
(6) ben laying a Ruler from. Py 8 

of the Circle to each. of thoſe Points, or Di- 

viſions, you draw from the Circle ſtrait 

Lines to the Border of the Dial in each | 

North Quadrant of the Circle, and a 

them write the ſeveral Hours reſpectively, 
wiz. XI, X, IX, VIII, VII, VI, on the 

North-Weſt gadrant, for 1 5 Morning 

Hours; and I, H, III, Tv, V, Vi, for the | 

Hours of the Afternoon, "i 

N. B. It is here ſuppoſed, "that one of the 
 Meridians on the Globe coincides reciſely 

with the graduated Edge of the Mae * 

then all the Hour-Circles, on each Side the 

Meridian, interſect the Horizon at equal 

Diſtances from it reſpectivel yr. 

9 Again, becauſe in a/ Latitude, the 
longeſt Day exceeds XII Hours, there muſt 
be more than XII drawn upon an horizontal 

'Di1aL. And, becauſe in the Latitude of 

ndon the longeſt Day does a little exceed 
. Hours, Y erefote the Hour-lines on 


i en 


\ YT Op 
CY 


Fl * 
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| ach horizontal Dials, muſt; at leaſt, be Six. 
ETV Ä CSE 
1 48) Since the Hour-Circle of VII inter- 
|  fefts the Horizon at an equal Diftance from 
1 the Eaſf Point, as does the Hour-Circle of 
V, and the ſame may be ſaid of the Hours 
| ©  V and VII in the Morning, on the Weſtern 
F Part of the Horizon, it is evident, a Ruler 
aid from the Hour of VII in the Morning 


. 


thro' the Center of the Circle, will giye the 

- Oppoſite Hour-line for VII in the Evening 
on the Eaſtern Side of the Dial: in the fame ' 

.* Manner, the Ruler laid from the Hour of 

VIII in the Morning will give the, Hour of 

VIII in the Evening upon the Dial. On the 

contrary, the Evening Hourelinet of V and 
TV, continued thro! K 


, 


IV, con hro* the Center; will be the 
Hour-lines of V and IV in the Morning. 5 


and thus all the Hour-lines belonging to 


ſuch a Dial are drãn. 
9) But ſuppoſing that the Globe you uſe 
has not the Meridians drawn thro! every th 
94 Degree of the Equinoctial, you then proceed . 
2s follows: Rectify the Globe to the Latitude 
as before, and bring the Solſtitial Colure to the 
General. Meridian, where, holding it ſteady, 
ſet the Hour- Index to the lower XII; then 
moye the Globe till the Index points to the 
Hour I, and the Colure will interſect tho 
Horizon in 115 51“ from the Meridian: — 
Then move the Globe till the Index points 
to the Hour II, and the Colure will * | 
8 | " Th 
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| the Horizon in 24 19“ from the Meridian : 
And thus the Interſections for every Hour to 
VI will be. found the ſame as in the 


ing Table, by which all the Hour-lines are 


1 drawn, as before directed. 


{10) Whatever Globe you 5 this Me- | 


thod of the Colure will be neceſſarp for find 
ing the Points of Interſection in the Horizon 
proper to the Quarters of each Hour; for if 
you move the Globe ſo that the Index may 
- point to the ſeveral Quarters of each Hour, 
you will then obſerve the Degrees and Mi- 

nutes in the Interferon of the Colure with 
the Horizon: Theſe are to be marked in 


your Circle, and a Ruler laid from the Cen- 
ter thro”: each of them will divide each Hour 


into its proper Quarters, between the Hours 
of the Dial, on the Border of the Frame re- 


ſpectively: and thus is the Horizontal Dias 
c men with reſpect to the HoUR=L INES, | 


(11) The next Thing to be done is, to 
give the GnoMon or STYLE. its pe; - 
Hergbt above the Plane, Which 15 that. of 
. 30 for Lo LvL. 

[.d 2) This Gnamun muſt: be placed: Das 
in the Nſeridiun Line of the Dial, with its 
elevated Part towards the North, and muſt be 
fo-fixed that it may riſe (preciſely from the 

Center 'of the Dial, and then the whole is 
finiſhed; and 5 to be 6 FRY "yon: a 

| 8 1 1 | 

"BY V Prob. 


1 
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Prob. LXXIV: To draw à direct Sou ri 
er Nok TH D1AL, for any given n or. 
Place, by the GEOBE only. 


Here you proceed by rectifying the Globe 
to the Latitude of the Place; and fixing the 


Quadrant of Altitude in the Zenith, you 
bring it to interſect the Horizon in the true 


Eaſt Point, to repreſent the prime VERTI- 
CAE of Egft and Weſt, the Plane of which 
is evidently the Plane of the Dial propoſed. + 
As this Plane initerſects the Plane of the 
"Meridian at right Angles, and ſtands perpen- 


dilicular on the Horizon, it is very evident, 


from a bare View of the Globe thus rectified, 
that the Axis of the Globe contains an Angle 
with this Plane, which is juſt the Comple- 
ment of that which it contains with the Ho- 


rizon, and therefore is juſt equal to the Co- 
— of the Place, which, for Lenden, | 


18 | 

115 t is . evident, ſince the Plane of the | 
Dial paſſes through the Center of the Globe, 
that the ſouthern Part of its Axis is elevated 
to that Angle on the South Side of this verti- 
cal Plane; arid that on the North Side, the 
Northern Semi-axis 1s elevated to the ſame 
Degroe. | EY 

Hence, in Caſe af a "direds South Diar 
for LoxnpoNn, the Gnomon muſt be placed in 


the Meridian-Line of the Plane, exactly in 


its Center, and point downward preciſely to 


| 1 - the 


h Dialling: 1» 2 
| the South-Pole, in an Angle of 385 30! with 
"We Plans. oe. 5. „ 
On the other Side of the Plane, which is 
the North Diar, the Gnomon is elevated to 
the ſame Height, and points directly to the 
North Pole, being placed in the Meridian- 
Line, and exactly in the Center of the Plane. 
- Moreover it is evident, by a bare Inſpec- 
tion of the Globe, that the Sun cannot come 
upon the South Side of this vertical Plane be- 
fore VI G Clock in the Morning, becauſe it © 
meets with the Hour Circle of VI exactly in 
the Horizon, and then only on the Eguinoc- 
rial Days: at all other Times of the Year it 
will come on the Eaſtern Side of the South © - 
Dial after VI, and the fame may be ſaid 
with Regard to its ſhining on this Plane af- 
ter VI in the Evening. Therefore no more 
than XIII Hour-lines need be drawn on this 
Plane, biz. fix on each fide of the Meridian. 
Again, with reſpect to the North Side of 
this vertical Plane it is evident, the Sun is 
upon it from the Time that it riſes to the 
Time that it comes on this Vertical Plane 
bn the longeſt Day, which is from + before 
IV to about: an Hour after VII in the Morn- 
ing; and in the Evening from + an Hour be- 
fore V to about r of an Hour after VIII: . 
And conſequeritly there will be nd Nerd of 
ilrawing mote than n Haur- lines on à direct 
North Dial in our Latitude, biz. fue on TE 
the We}, and five on the Eaſtern Side; but 
8 RN R 3 5 none | 
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none on the upper, or lower Part of the 
Daal.. 
Laſtly; by confidering the Globe- Aten 


5 tively, it will a appear, that the Meridians, or 
Hour Circles, all in a ſimilar Manner upon 


this prime Vertical and horizontal Plane, and 


- that, therefore the Interſections made by 


them and the vertical Plane, are the ſame 


with thoſe made between the fatd Meridian 


and horizontal Plane, when the Pole is ele- 


vated to no more than 38 zo! in our Lati- 
tude. Conſequently, by actually elevating 
the Pole to Kt Height, you will have the 
Points of Interſection given, through which 


the Hour Lines are to be drawn, às in the 
horizontal Dial before, and are ſuch as are 
contained in the following Table: 

1 Then à Ruler being laid 


Hours. ITY, from the Center of the 
 12——00* oo Circleto the Points marked 


1 — 9 28 off in the North-eaſt, and 
3z—3 53 North - weſt Quadrants, and | 
'2——19 45 Lines drawn uite thro”, 
N o8 will give the Poßtian of. 
— 66 42 the Hour-lihes on both 
6—90 00 Sides of the Plane at once, 

ae thoſe from VI to VI be- 


| * longing to the South-Dial; and the Hours 


from IV to VIII e 60 to the North Side, 


1 for : * "North Dial. 


+ Þ ws ; | TE * 23 
N. B. 


F< 
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N B. The are here drawn by 
Means of the Hour-Index. and ak as be- 
fore directed, Page 114. 


7 . Prob; 2280 l FAS: the Hour 2 | 
uþ0n.a direct reclinin Plane, ans 
Fl Globe, enen 

ä heſe Dials admit of three Varietics ; for 
the l eclination from the Zenith, may be 

equal to, greater, or leſs Rag, the D. Dine 

he Pole from, the 2 euith, 


x . 


72 ariety 1. Su 11 the Plane e quite te 
t the Pole, or jult 38% 30 from the Zenith, 
in the 87) 4 of „ 1 then it is evident i 
the . Axis of the Earth can have no Elevation 
above. the Plane, but muſt lie in the Plane 
itſelf, and become the Meridian-Line thereof. 
In order therefore to draw this Dial; on 
any y Point N, as a a, Center, « deſcribe a Sen, 
ceireie ABC, Which divide into two Qua- Fe 
drants, AB and BC, by drawing the Line 
NB, which muſt be contigiued out to an in- 
definite Length, to repreſent the Hour Line 
of XII upon the Dial Plane H KLM, whoſe 
Side II K touches the Semi- circle in the 
| Point B; then divide each Quadrant AB and 
BC into fx, equal Parts, through which 
oints of Diviſion lay a Ruler from the Cen- 
ter N, and dray ſtrait Lines to the Plane of 
: Fhe Dial, and they will give the Points in 
Þ le W H K, through which; if Lines be 
| R 2 drawn 


— — — 


Reaſon, of which appears by Inſpection;; 
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drawn parallel to the Meridian Line NE 


they will be the Hour Lines qu the Dial 
Plate, as required, which muſt be ere 
as you ſee in Fig. 2. of the Plate of Dials. 


Then, on the Meridian Line of XII, you 
muſt fix a Stile, or Plate D FG E /whob, 
Height -D-F-muſt be juſt equal to- t the Di 


tance between the Hour Lines of XII and 
III, which is juſt equal to the Radius N B; 


work it is evident, the Line B K 18 only a Line 


. of Tangents to the Radius NB, and there- 


fore the Diſtance; of the Hour Lines III, 


or JS muſt be equal. to the N of 
45 ON N 


on 17%, Dial there cannot be placed con- 
veniently more than nine Hour N 525 the 


as that of VII in the Morning and V. in the | 


Afternoon would occaſion he Dial to. be of 
a very great Length. The Hours and ar- 
ters may be put into this Dial by ſubdivid- 


ing the Arches of the e into PERO 
and Quarters each. IE 
N. B. This Dial is called 10 e 
Dial, as bein peculiar to the People who 
live under the. quino@ial LINE, 0 or have ng 
Latitude: 55 q a! > EY ” 1 7 10 25 | * 
' The gong — is, when the Rec ling 4 
tron is efs than the Diftance of the Pole from 


2 the Zenith; for e : Suppoſe the South. 


Fuse 


* 


; Plane coincides, wi 
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Plane reel nes from the Zenith of London 


18? zo, then is the South Pole elevated 


| thee this Plane 202 oo, and a Dial on ſuch 
a Plane is evidently no other than a Sourh 


ere Dial in the Latitude of 70 oo, and 

e may be drawn as. before directed 
a dire South _— 

"The third Variety is, when' the South © 


Suppoſe it reclines 71 30“ from the Zenith 


of London, then will the faid Plane be 205 


below the North Pole, or the Pole will be 
elevated 2000 above the Plane”; therefore it 
will be evidently a Heriaental "Dial' in the 


Latitude of 202 of, and may be drawn as be- 
fore direfted i in the Problems for e 8 
Bides 1 


| 1 8. LXXVIL 25 0 . 75 Hour Ika N 
8 en a deg? North reclining PLaxz, by Means 


8 n 
er +? 


Loh LOBE. 


This Problem alſo admits of three Va- 1 


fieties: : 


For (10 the Reclination may be equal + to ; 
8 of the Eguinoctial 1775 z or, (2.) it 


it may recline rb ; and, 5 may recline 
more from the | 


enith ab given Place. 
In the firſt Get it is evident, the Dial 


* 


Plane reclines from the Zenith to 4 greater 
Diſtance than the Pole; 3 as for Example: 


%. * 


the Eguinoctial Line: 
conſequently, to draw a Dial on this Plane 
is no * than to deſcribe a Circle, and di- 
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vide the ſame into 24 equal Parts; then a 
| Wire being fixed der pendicular to the Plane, 
FF in its Center, af repreſent the Avis of che 
5 Globe or World, and becoms the "SH of 1 

an Dia. 


"8. This Dial. tis "BK is A "aus | 
Dial; but it is of Uſe in exery Latitude if it | 
be elevated to the Equator, or to; an Angle 
ual to the Co- Latitude, and laced due 
Noch and South: According to tl Number 
of Hours that the Sun can 125 upon it, ſo 
any. 3 5 to be drawn, the reſt 
being uſele 8. 1 34 4 
In the Lend 7 ariety, the Reclviation of 
the Pla from 5 0 . being leſs than 
bat the. [Equi ot it 1 15 a North erect 
Dial in ſome e viz, that w nch i is 
ES on to its Diſtance from the Equator. — F 
_ Tubs, For N Fo hog es the Reclinas 
tion rom the Zenith of London were 21" 30 . 
then 1 it 1 18 js Heer North egy" the Lati- | 
tudle of 30 ol, which, is the Dias . | ot 
tween it 2 e Equator; ; and therefore the 
Hour-lines are, g. as, befor Ace for 
uch Bl... 
In the third Va qriety, the land recline 7 a 
2 greater Diftance. than be guator from. the © 
| Zepith, 1 in which Caſe. ; it evidently becomes 
an Horizontal Plane in that Latitude which | 


#, 


is the Complement of its ' Diftance From the 


| Ef |; T for Example: : - Suppoſe it 
+= reclines 


nl 


if 


* 
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feclines flokd the Zenith of Londn 71% 300, 
then will that be 20 fartlier than the Equatox, 
| andi it becomes an Horzontal'Plane irt tlie La- 
titude of 70 &', for that is the Elevation of 
the North Pole above the Plane, as is evident 
by rectitying . the Globe to that Latitude, as 
may be done in every other Cafe of theſe r- 
a Diali, becauſe the Horizon may be 
et taken for the Reclining Plane with 
reſpect to the Zenith of any particular Place, 
as LonDoN in our Examples: And this is 
mentioned once for all, to avoid frequent 
epetitions. ; 


Pro. LXXVIL. To Wes FEI IOIN'Y 


on any Erect declining Plane, by means of Fe & 5 


 GLoBz E. DA 
Furſt draw an Horizontal Line, as D A B. 
for the upper Part of the Dial Plane, and 
from the Center A, deſcribe the Seni eitele 
DC B, which divide into two Quadrants 
| 250 ana CBbya perpendicular AC; which „ 

Will repreſent 1 Meridian of the Plane, or 
Hour line of XII, and then let each Qua- 
drant be divided into EAT „ reckoned = 
Way from the Point C (Cee Fig. 3. of 
Dialling. 5 

This being done, rebiify the Globe to the 
Latitude of the Place, iz. London, and 
ſcrew the Quadrant of Altitude to the Ze- 
nith, viz. 5 '20/; then bring the Solftztial 


Colute to coineide e with the Meridian, 
and 


128 The Uſcof be Cas iar Grove | 


and ſet the Hour Index to XII; Laſtly, re- 
move the Quadrant of Altitude to ſuch, a 
Degree from the Ea/t or Weſt Points of the 
EA Horizon, towards the North, as is equal to 
 .the Plane's Declination: Thus, for Exam 
ple: If the Plane declines 39* to the Well, 
the Quadrant of Altitude muſt be. fixed 305 
from the Weſt Point towards the North. _ 
This Preparation being made, turn tlie 
Slobe to the Weſtward till 1 5* 60' of the 
. Equine&tial paſs under the Meridian, or tlie 
Hour-Index points to I in the Afternoon; 
then will the Colure interſect the Edge of the 


Quadrant in a Point which ſhews the Num- 


ber of Degrees, as will give the Diſtance of 
the Hour-line of I to be ſet off in the Qua 

dtrant, from C towards B; then, by revoly- 

ing the Globe till the Index points to IT, the 


laderſection of the Colure with the Quadrant 


will give the Number of Degrees from the 
Meridian, which muſt be ſet off in the Circle 
from C towards B, for the Hour-line of II. 
And thus you proceed for the ſeveral Hour- 
lines for the Afternoon, as long as the Sun 
Can ſhine on ſuch a Plane, which will not - 
„ SES Io GG 
5 Then moving the Quadrant to the eaſtern _ 
Side of the Meridian, place it to 309 of froin 
the Eaft Paint towards the South, and, turn- 
ing the Globe Eaſtward, place the Index at 
XI, X, IX, &c. Hours exactly, the Inte, 
Funn of the Colare with the Nubert a 


A 


thoſe reſpective Hours, will be the Diſtances. 
in Degrees and Minutes, to be ſet off from 
the Point C toward D in the Circle, by - 
which thoſe Hour-lines, for the Forenoon, 
may be drawn fo far as they are required, 
which will be but to VIII in the Morning, 
In fuch Dials, the Stile ſtands not in tlie 
Meridian, or Hour-line of XII, but ſome- 
where among the Hour- lines of the After- 
noon in Heſi-Declisers; but vice verſe, in 
thoſe whoſe Declination is Eaſt ward. a 
To find the Diſtance of the Sub-/izle, or 
1 Line ; in which the Stile or Gnomon is to be 
placed, you turn the Globe about till the 
Colure interſects the Horizon at 30* O from 
the Meridian, and there hold it faſt; then, 
as in this Caſe the Colure 1s at right Angles 
with the Verticle Circle, or Quadrant of Al- 
titude, it will repreſent the Meridian of the 
| Plane, and the brafs Meridian muſt be con- 
ſidered as the Sub-/ile of the Plane; there- 
fore the Number of Degrees that is contained 
in the Quadrant of Altitude between the Co- 
ure and the Zenith, which you will find to 
be 21? 40, is the Diftance of the Sub-ftile 
8 the Meridian Line, AC; which, there- 
fore, ſet off in the Circle BC D from C to 
E, will give the Diſtance of the Sub-ſtile 
or Line AG from the Meridian AC of the 
Dial, 
Then, to find the Height of the Pole, or 
Gromon, aboye the A of Dial; you 
8 n 
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count the Number of Degrees on the Colure 
between the Verticle Circle and the Pole, which 
you will find to be 32? 36“; therefore from 
the Point E, where the Sub-ſtile croſſes the 
Circle, ſet off 32 36“ to H, through which 

Point draw A F for the Gnomon of the Dial: 
And thus is the Dial compleated. And af- 
ter this Manner may any Dial be drawn, 
dieclining any Number of Degrees towards the 
Ea 

1 — when the Dials decline 2 to the Eaft 
or Weſt Points, or when their Plane coin- 
- cides with the Plane of the Meridian, then 
the Pole has no Elevation on ſuch a Plane, 
and the Axis of the World becomes now the 
Heour-line of VI; and the other, Hour-lines 
are drawn by deſcribing a Semi- circle and 
dividing it into 12 equal Parts as, before di- 
refed for Equino/tial Dials ; and the Gno- 
mon, or Stile, is, in theſe, placed perpendi- 
cularly on the Hour: line of YI, as it is there 
on the Hour Line of XII; and the Height of 
the Stile is here equal to the Diſtance of the 
Hour-line of IX or III, from the Hour: line 
of VI, or to the Radius F the Circle: And 
thus are theſe direct EasT and WEST DiaLs 
conſtructed, in the ſame Manner with. the 

Eguinoctial Dials. 
I might next proceed to ſhew how Dials, 
bath declining and reclining, may be made by 
the Groß; But as they are ſeldom re- 
ae and the Apparatus to the Globe i 
>, KIT 


4 
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this Purpoſe will require an additional Semi- 
circle it will ſcarcely be worth while to at- 
tempt it in this Way. However, by Means 
of the Globes the Rationale even of this Sort 
of Dials will be beſt of all explained and 
comprehended ; but the young Dialliſt will 
find the eaſieſt Mechanical Methods of con- 
ſtructing all Sorts of DrAaLs, deduced from 
the Geometrical TutoRY, in my Horologia 


Nova, or New ART of nrane, lately 
| publiſhed, p 
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" XXREXRO Py y particular PLace on the 

3 = Clibe, A from u Table of given La- 
TITUDES and LoNGITUDES. 

XX. Bring the Degree and Minute 

of Longitude to the General Meridian, and 

look 2 the given 1 whether North 

1 OP: + 


* In my Phy/ico-Geolog y, or TeeaTiS of Philoſophical 

Cw, * * may meet with all 2 
D1scoveries that have been made in this Scizxcz, toge- 
ther with a SzT of Mars of a New Form, adapted to the 
True Ficurs of the EaxTH, and in which the DegGrEEs of 2 
LaTiTUDE are en * Minutes, with N other - 
n | my 
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or South, on the ſaid Meridian, and juſt un- 
der it will be the Place required. For Ex- 
ample, let it be required to- find Lowpon, 
. whoſe Longitude is o, and Latitude 51 30';- 

then ſuppoſing the firſt Meridian of Lie. | 
. tude, i hy e Table, to paſs through Landon, and 

uſing Mr. Senex's Globe of 12 Taches Diame- 
ter, bring the Beginning or oꝰ of Longitude, 
(which you will find on the under Side of the 
Equator,) to the Meridian, and exactly un- 
der 517 3o' on the Meridian, you will ſee the 
City of London on the Globe. 
Again: Suppoſe, in the Table, you find 
the itude of Conſtaninople to be 280 .5 5/ „ | 
and the! titude 41? 6' ; then, bripg 28? 55 
of the Equator to the Meridian, and under 


41? 6' on the North Part of the Meridian, 3 


vou will obſerve the City of e on 
the Globe. 


Prob. II. To fndth the LATITUDE and Lox- 
GITUDE of any Place obſerved on the Surface 
of the Globe, | 
Leet the given Place be Conflantimple, 
then, turning the Globe about, hring that 
City to lie under the Graduated Meridian, 
and you will obſerve the Degree juſt over it 
to be 41? 6' N. Latitude: Then, without 
moving the Globe, obſerve the Degree on 
the 9 Side of the Equator cut by the | 
| Meridian, and you will find it to be 285 $5'. 
| AR; ; Let the * Place be Port * : 


* mn 
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in Jamaica, which bring to the Meridian, 
and you will find it to lie under the 18 of 
North Latitude, and 789 of Welt Way, 

a 

NM. B. By this Problem the Difference of 
Latitude and Difference of Longitude between 
any two Places are given. Thus the Diffe- 
rence of Latitude between London and Con- 
Hantinople i is 10 247, and the Difference of 
Longitude between Conftantinople and Fort 
. in A is found to be 10 F: 5 55 | 


Prob. II. To find all the. ren of my 
ſame Lartrbpꝝ and Lone uE with thoſe 
of any given PLACE. 

Bring the given Place to the Meridian, 
then all thoſe Places which lie under the 
Meridian have the ſame Longitude with the 
given Place; and, turning the Globe on its 
Axis, you will obſerve all thoſe Places 
which paſs under the fame Degree of the 
Meridian with the given Place, will have 
the Jame Latitude with it. | 


Prob. IV. To find the Pier Any between 
_ any tao Places on the Globe in Engliſh MILE. 
Bring one of thoſe Places to the Meridian, 
then, if the other Place lies under the Meri- 
| dian alſo, the Diſtance between them will 
eaſily pear in Degrees of the Meridian; 
but if ir the other Place is not under the Me- 
ridian, fix a — of Altitude over oy 
| Place - 
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Place upon the Meridian, and then bring it 
to lie over the other given Place, and the 
Difference between them, in Degrees of a 
great Circle, will be ſhewn on the Edge f 
tie Quadrant, which, multiphed by the 
Number 694, (the Mir es in one Degree) 
will give the Diſtance in Engh/h Miles: 
Thus the Diſtance between London and 
Rome will be found to be about 135, which 
reduced, will give 903+ Engliſh Miles, or 


- 780 Geographical Miles, Nn 80 to a 
es | Fes”: 


Prob. V. To find all. 69255 waa that are | 
at the ſame DisTANCE from any given Place, 
as LonNDON, for Inflance. _ | 
Bring the given Place, or Londin, to the | 
Meridian, and fix the Quadrant of Altitude 
preciſely over 1t, then turning the Quadrant 
about upon the Surface of the Globe, you 


will obſerve all thoſe Places over which the - 


fame, or a given Degree af the Quadrant, 


1 paſſes, and they will be a/l equidiBant from 


London; for, by this Means, the Parallels 


of equal D 93 will be deſeribed _ Te ; 
| en to the Horigon. . 


Prob. VI. To find the Abo. e 


er the BEARING of any one Place from ar ag | 
given, as London. 


Rectify the Globe for the Ln and 
- Fenith of one of Fg given Places, viz, 
| 9 
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London, and fix the Quadrant of Altitude. 
over it; then bring the {aid Quadrant to lig 
over the other given Place, and it will ſhe 
in the Horizon, the Point of the Com wo 
on which it bears from · London; and t 
Angle, which is contained eee, the Qua- 
drant of Altitude and the Meridian, is called 
the Angle of Poſition: Thus let the two 
given Places be London and Port Royal in 

Jamaica; then, by rectifying the Globe for 
the City of London, let the Quadrant of Al- 
titude (fixed over London} be laid upon Port 


Royal, and it will cut the Horizon in the 


Weſtern Point very nearly; and thereby 
ſhews that Port Royal bears almoſt Wr 87 
rom LONDON. 

But if the Globe be rectified for Port Royal, | 
and the Quadrant of Altitude be laid. over 
the City of London, it will cut the Horizon 
in about 40? 30“ from the North Point Eaft- 
tard, which ſhews that London bears nearly 
North-eaf from Port Royal, or the Angle of 
Poſition is 40 30“ from the North towards 
the Eaſt. | 

Hence it - appears, that the geographical 2s. 
Bearing of Places is very different from a 
Bearing taken in a Nautical Senſe ; for, with 
Navigators, if one Place A bears Weſt from 

another Place B, the Place B will bear Eat 
from the Place A, becauſe they eſtimate the 
Bearing in a Rhumb Line, but the Geogra- 
Pet in the Arch of a Great * | * k | 
f n 


\ - 


, 


E 


* 
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be again, if one Place A bears Norths 
Re from another Place B, the ſame Place 
bear South-weſt From the Place A, as 
both on the ſame Ruums, of ee 


cial Curve, which cuts every Meridian un- 
der the ſame Angle; but neither of thoſe 
Caſes can be true in a Ceograpbiral Senſe, as 
pears from the two Places of London and | 
Port Royal in the: above blen. eee 


Prob. VII. ben Je ENG 11 4 given 


| Black: ro find what' Hour of the Day ib is of 


any other Place propeſed." ' 


Bring the given Place to the Miridtan, | 


and {ct the Hour- Index to the upper XII, 


then turn the Globe about till the Place pit 
poſed comes to the Meridian, and the Index | 


will point to the Hour required. 4 4 


Let the Example be for London and Pekin 


in China Then placing London under the 
Meridian, and the Index to- XII, you re- 
volve the Globe and bring the City of Pekin. 
to the Meridian, when the Index will point 

to 400 after VILa in the Evening for the "Hour 
3 when it is Noon with us. | 


Hut if the Pla 9 has Weſt Longi- 
itude from Lon as Jamaica, for In. : 


ance : Then turn the Globe Eaſtward till ; 


Port Royal comes under the Meridian, and 
the Index will point to about 45 after VI in 
the Morning, the Hour of the Day With | 


thee, when Noon vrith us. 


r 


| For | 
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Prob. VIII. To ind ulli beſe Px. ACES where 
it ix Noon: at any ena 'of:: aha e 
| 0 . 1 341 ' ns 16 . N 

given Place to che bene 

. ſet ile beten to the given Haur, then turn 

1 Globe ahout till an ſaid Index points to a 

Bs u b XII: Then obſerve all abe Places 

which, lie under the: braſs Meridian, ade 
1 it is 1 en e Tha, 1 111 . 


For Example: Let Lande bel the lg 
Place and(let. it be required to find all thoſe 
Places where it is Noon when, 1t:18'3 an Hour 

after 100 in. IG at Eynden; Then 
9 bea as aboye; directed, you will find 
ridian lie over Mu ſcouy in Ala, * 
2 8 the Megul's Empire, in all! 
which Places it is Noon ati that Time. 
1 Method it will ebe found, that whhn 
is LV, o Clock in the Afternoon With us, it 
x to 'Nean. at; Martini ca, Antigua, and 
other of the Windward ſands; alſo at Longe 
We North Anerita, apr * the 
| | Partof Seuth America. 
l i ERSYL ei It kot rn 
| IX. For am Glyx Hour: of the 7 
in yk Place where you are, to.find the Hon v3 
| the, in any ok PLACE propoſed. 
| ring the Place where you 255 to the Me- a 
ridian, and ſet the Inder to the given Hour, 
then turn the Globe till the Place propoſed 
comes to the * and the Inder will 
: 1 ſhew 


— — Tà— 
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ts the Nur rr mY there,” as 16 
| —_—_— | » 


Thus, for- Bau pte When it N. Iv 


o Clock in the Afternoon with us, it is 2 af- 


ter XI at "Night: a _ St 55 TOPS in 


China. O 

Prob. X. Fob GIVEN Haul at a given 

| Pace, to find all 2 PL Acts where it is 
other given HouR of the Day. 

ching the given Place to the Meridian, 

and ſet the Index to the given Hour, then 
revolve the Globe till the Index points to the 


other given Hour : Then all hol Places 
which lie under the Meridian have that 


Hour of the Day. This Problem is Hr LE 
As to nerd no Exqmple, FO 


Prob, XI. Te find, all thoſe Places t cbs * 
the Sun 1s VERTICAL for any ven Ber 
Bring the Sun's Place for the given Day 


to the Meridian, and obſerve the Degree of 


its. Declination : Then turn the Globe quite 


round, and all thoſe Places that paſe under the 


fame Degree of the Meridian are thoſe, requi- 


red, or to whom die dan will e * 


| Ky Day, 


Thus, pot een k : On this tack of 
Ma ay, when the Sun's Declination is 15 


1þ 


2 all Holp a who live under that #1 | 
5 + : "0 
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of N orth Latitude have the- Sur. in their -_ 22 


nith that Day at Noon : Amongſt theſe 
will find the Inhabitanis of ou Rico, 
paniola, Jamaica, Gc. in the Weſtern He 
miſphere; the Midland Parts of Africa, the 
Southern Part of the Mogul's Empire, and 
the Kingdom of Pegu i in the farther India. 


Prob, XII, To fond * Dar of the Year 


' the Sit will be vertical 7 in the torrid Zone 10 
any given PLACE. We 


Bring the given Place to the Meridian, | 


and mark the Degree exactly over it; then 


em 


turn the Globe round and obſerve. the two . 


Points of the Echptic which paſs under that 
Degree of the Meridian; Laſtly, fee on the 


wooden Horizon on what Day « " the Year 
the Sun is in thoſe Points of e Eqliptic, 
for thoſe are the am_ + lg 


For Example : Let the given. Place he 


Jamaica, which bring to the Meridian, and 


obſerve the Degree under which it lies; then, | 


revolving the Globe, the two Points of the 


Ecliptie which paſs under the fame Degree 


of the Meridian will be the 20 of Taurus, 
and 105 of Leo, and therefore the two Days 


in which the Sun poſſe es thoſe 2a. Degrees - 


of the Ecliptic will be the gth of May 


and the 2d of Auguſt, which aur be the 


| two INE, 1 to as Feaple. of that 
* Prob; 


3, 
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Prob. XIII. To find thoſe Pl Aexs in the 
North Frigid Zox R where the Sun begins 10 
ſhine e without ſetting, on any given 

Day between the vernal Equinox and Mip- 
SUMMER. _ : 
Find the Sun's Place in the Ecliptlc for 
the given Day ; bring it to.the general Me- 
ridian, and obſerve the Degrees of Decling- 
tion; then all thoſe Places which are the 


ſame Number of Degrees diſtan np lhrkee the Poles, | 
are the Places & wala to 55 und ö 


Thus, For Example : on the reh el 
May the Sun's Declination 1 is 172 30“, which 
deducted from go?, the Remainder is 725 
300: Therefore all thoſe Places -whoſe . 
titude is equal to 72% 30“ will have the Sun 
in the Northern Part of the Horizon at XII 

o' Clock at Night. The Reaſon of all 
chich is evident by a bare Inspection of the 
| Globe, rectified to the Latitude 72" 30. 92 


Prob. XIV. To find an what Davy the 
0 N begins ta ſhine conſtantly, without ſetting, 
in any given Place in the North phy. LON, 6 co 
and how long. — 
Rectify the Globe to the Latitads of the | | 
Place, and, turning it about, obſerve what 
Points of che Ecliptic between Aries and 
Cancer cut. the North Point of the Ho- 
rizon ; then find, by the Calendar, (on the 
| Horizon,) what Dep the Sun will enten 


thoſe * 
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. thoſe Degrees of the Sap, and apo dl 
e the Problem. 


Thus, for 1 : Rectify 9 Globe 
WR the Midland Parts of —— Zembla, 
whoſe Latitude is 75*; and then turning 
the Globe about its Axis, you will ſee the 

15? of Taurus and the ſame Degree of Leo 
both touch the North Point of the Hori- 


20on; therefore, on the 4th of May the Sun 


begins to ſhine without ſetting, and ſo con- 
tinues till the 8th of Auguſt following:. 
At the ſame Time it appears, that in this 
757 Place, when the Sun has more than 
a of South Declination, it ceaſes to riſe 
| 5 their Horizon, in the Winter Half f 
their 4 ear, ee continues Io: as ny! in- 


: WED XV. 'To fad e the PLACE, « or Part of 
the SURFACE of the T7. erraqueous GroBE, ober 
ich the Sun ts vertical on any ven Day, 

. Hour, and MinvrTE, P 

Find the Sun's Place and Deeliagtion for 

5 the. given Moment of Time; then find 

(by Prob, IX.) thoſe Places which have 

the Sun on the Meridian at that Time; 

and, among them, that which lies under 
the given „ I Declination is the Place 

5 . on b that in A _ the . 
em is Ws el ac i Fett met 
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Thus, for Example: On the 1oth of M 
at VIII „Clock 3 in the Morning, admit the 
Sun . Declination be 17 zo then, proceed= 
ing as above directed, we mall find it to be 
Noon in all thoſe Places from the Middle, or "© 
Niva Hemblu to the Middle of the Southern 1 
Part of the Per/ian Empire, and, a l | 
them,” that Part which is: exactly under t 

ree of the Sun's Declination is a' Point 
of the Arabian Sea, over which: the Sad 
is vertical at the given Time. 
Prob. XVI. To find,” for any e 
and Hour, thoſe Pi.acts ds, the Sun is * 
then riſing or ſetting, or on the Meridian $.. 
% thoſe Plices "which! are enlightned, "ad 
thife which-are not. . 
PFindſthe Place to tek the Sun is ver- 
tienl at the Time given, and brin the ſame 
to the Meridian, and elevate the Pole to the 
Latitude of the faid Place, then all thoſe ſaid” 
Places which are in the Weſtern Semi- rircli 
of the Horizon have the Sun riſing; and 
. thoſe in the Eaſtern Semi- circle ſee it Jetringe. 
And te thoſe under the Meridian it is Won. 
Laſtly, all Places above the Horizon "un - 
i N and "all Sane in OP. 

on Nee 3 * 3 * W | 

Thins) 5 e 1 the Nate is. 
that Part of the Arabian Sea wich was f, 
noe in the laſt peut to! * the . 1 


——„— — —— — — — 
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Arie on the 1oth of May at VIII in the 
Morning, and having rectified the Globe 
for that Place, (which is always equal to 
the Sue's Declination,) bring the faid Place 
to the Meridian, and there let the Globe 
reſt : Then it is evident, that all thoſe 
Places that lie under the Meridian have 
their Noon Day: Then all thoſe, Parts of 
the Earth, lying under the Weſtern Semi- 
circle of the Horizon, will ſee the Sun 
ring, as they are all of them at 9oꝰ diſtance 
from it; and the Motion of the Globe car- 
rying them towards the Sun, he will appear 
to vie gradually above their Horizon 
On the Contrary, thoſe Parts of the Globe 


under the Eaftern Semi- circle of the Horizon, 
being alſo every where go" diſtant, from the 

Sun. will ſee him ſerting, being carried + 
by the Motion of the Globe out of the en- 
, ightened into the dark, or nether Hemi- 


o 


On 
PRE: cnc, ons; Fiennes ce 


x 8 {fs DARTS N Keen dnnn $0 
Prob XVII. The Day and Hour of an 


EclirsE f tbe Sux or MooN, or TRANSIT 
of the PLANETS, or other Pbænomenon in the | 
Heavens being. given, to find all thoſe Places on 
the Surface of the Globe, where the Beginning, 
Middle, or End thereof will be vifible.. 
Find the Place to which the Sun js ver- 
tical at the given Inſtant, for the Begin- 
ning, Middle, or End of the TRAN SLI or 


 ECLiPsE : Then will thoſe Phaſes be viſible - 
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at all thoſe Places which are above the Hori- 
zon at thoſe. Inſtants of Time. | EX 
We ſhall exemplify this curious Problem s 
by the late moſt remarkable TRANSIT of 
Venus over the Sun, vix. on the 6th of June, = 
nen 1 is 
he BecinniNnG of this TRANSIT was 
about 5/ after II o Clock 1 in the Morning, the 
Place of the Sun 1 in 1 5 3o' of Gemini, and 
its Declination 22%. Then rectify the Globe 

to a Latitude equal to the Sun's Declination, 
viz. 2253 bring the given Place of Obſer- 
vation, London, for Inſtance, to the Meri- 
dian; and place the Hour Index to 5“ after 
II in the Morning: Then turn the Globe 
about till the Index points to XII at.Noon, 
and the Place under the 22% of the Meri- 
dian will be that to which the Sun is verti- 
cal at the Time that the Planet Venus appears 
to touch his Eaſtern Limb; and therefore 
all that Hemiſphere which: is illuminated 
by the Sun, or above the Horizon, will 
ſhew thoſe Places of the Earth where the 
Beginning of the Tranſit is viſible. Thus 
the People in all theſe Parts which. he: under 
the Meridian will fee the BeG1nNiNnG of the 
[TRANSIT juſt at Noon: All thoſe Places 
which lie in the Weſtern Part of the Horizon 
will ſee the Beginning of the Tranjit at Sun- 
_ rifing: And thoſe Parts of the Earth 
which lie under the Eaſtern Semi- circle of 
(he: Horizon, = the Beginning at Sum et. 
41417 U From 


4 M—— _— — OO OR ETEIER — — 
F 
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From whence it appears, that the _— | 
of the Tranſit was ſeen in the Forenoon by 
the vaſt "Continent of Afa, a ſmall Part of 
Arabia in Africa, and the North-Eaſt Parts 

of Eurape; but not in Great · Butam. 
The MippLe of the TRANSIT. happen - 
ing at about 2 an Hour after Vin the — | 
ing, the City of London muſt be a 
brought to the Meridian, and the . 
placed to : after V; then turn the Globe 
about till the Index points to the upper XII, 
and there let it reſt. —— The Part of the 
. Earth's Surface which is now under the 220 
of the Meridian, vis. a Part of the Indies, 
Eaſtward of Bengal, will then obſerve the 
Sun in their Zenith'; and all the Patts of the 
World which lie under the urnal Meridian 
are thoſe which ſee the MioptzE of the 
TRANSIT at Noon: Thoſe in the Wifterh 
Part of the Horizon view it at Sun- Wing, 
and thoſe in the Eaſtern Part at Sun-ſet.— 
From whence it appears, that all Europ. 
almoſt all Africa, and Half the Cyngen 
of Alia ſaw the Middle of the Tranſit in the 
Forenoon, and the Eaflern Part of Aa view- 
ed it in the Afternoon; aun England law it 
not. - 5 
Laſtly, for the Exp of the tlg ä 
bring London to the Meridian, and ſet the 
Hour Index to 200 after VIII, and turn the 
Globe till it points to XII: Then will nearly 
the Midale * of the Red Sea be that to 
| which 
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which the Sun 1s vertical at the EGR ESS of 


Venus, and all the Parts lying ander the Me- 
ridian will ſee her go of from the Sun's Dif 


at Non. In the Weſtern Parts of the 
Horizon, the Countries appear Where the 


Tranſit is ſeen to end at dun- riſing.— Theſe 


are a few of the mo Eafterly Parts of North 
and South America: 


I ying under the 28 Semi- circle fee the 


End of the Tranfit at Sun ſet =—Al 


Africa and Euro 4 obſerved this Phaſe in 

the Forencon, and all A/ia in the Ae. 
pon the whole it appears, that this 
extraordinary Phænomenon was almoſt wholly 
inviſible to the Continent of America; but 
it will be their Turn to have their Curioſity 
fatisfied, in this Reſpect, by the next Tranſit 
of the ſame PLANnEeT, which will happen in 


the Year 1769, and which will be as little 


| ſeen and obſerved by us. After the ſame 
Manner, it may be ſhewn where the Begin- 
ning, Middle, or End of ang: EcLiese will 
he viſible, or not ſo. * 


Prob, XVill. To how's in whas LATITUDZ. 


the longeſt Davy is of a given Length. 


Bring the fo/ftizial Points to the Metiduans,” 
and ſet the Index to XII at Noon, then turn 


r the Reader be defirous of being inſtrücted in the 


 AsTROXOMY and Grookapity of TaANsTTs, he may con- 
ſult my T'xEATISE on that ſubject. He ay likewiſe ſee in 


my Survey of the Solar SysTEM, how all | its Ne 
ee y theſe Tasusrrs. 8383 


iff U 2 the 


The Countries 
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the Globe Weſtward till the Index points at 


Half the N#mber of Hours given, which 
being done keep the Globe from turning 
round its Axis, and ſlide the Meridian up or 


down in the Notches till the /olftitial Point 
comes to the Horizon: Then that Elevation 


of the Pole will be the Latitude required. 


| For Example : Suppoſe the Latitude be 
tequired in which the Day is 14 Hours; by 
_ , proceeding as above directed, the Latitude 


will be found near the Parallel of 40, and 


for the longeſt Day of 20 Hours the Latitude 

will be ſomething more than 6355. 
Prob. XIX. J exhibit a general Repreſen- 

tration of the Lengths of Davs and NiGuTs 


throughout the YEAR, in any given Latitude. 


_  Elevate the Globe to the given Latitude, 
and bring the Solſtice to the Meridian, where 


let it reſt: Then will the Parallels of North. 
Latitude, from the Equator to the Tropic 


of Cancer, repreſent the diurnal Arches, or 


Length of Days in the Summer Half Year, 


from the Mean Day when the Sun is in the 
Equator, to the longeſt Day, which is-repre= 
ſented by the Tropic itſelf. Then, for the 
Winter Half Year, the ſame Parallels of 
South Latitude above the Horizon do repre- 


. dent the decreaſing Length of Days, from the 


Mean Day in the Equator, to the ſhorteſt in 
the Tropic of Capricorn, Indeed no- 
«fs 1 Dl thing 


— 
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thing can be more amuſing or inſtructi re, 
than to ſhew how inſtantaneouſly, .by tune 
Globe, all the Variety of different L&M ns 
of DAs and Ni6urTs, for every Part of 
the YEAR, and for every Latitude of Place, 
are repreſented to the View by a Motion of 
the Meridian up and down in the Notches 
of the Horizon: It gives us a tranſient, 
and, as it were, ſimultaneous View of all 
the Phenomena and V1cissITuDEs of all te 
SEASONS in the whole Year, and throughout 
the WoRLD, at once, and in every different | 
Pofition of the GLOBE. - Er Da 


Prob. XX. To find thoſe INnaBITANTS 
. of the Earth called the Pr RIO worth re- 
eff to LONDON, 99 bh” 
Bring London to the Meridian and ſet the 
Hour Index to the upper XII, then turn 
the Globe about till the Index points to the 
lower XII, and that Part of the Globe under 
$1? zol of the upper Meridian, is that re- 
quired, which, being the Northern Part of 
the great Pacific Ocean, it appears there are 
no Inhabitants of that Denomination with 
Reſpect to London ;, but the greateſt Part of 
China in Afia, and the Gulpb of Mexico in 
America, or what is uſually called the Vest. 
Indies are very nearly Periæci, to each other. 


Prob. ; | | 1 
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Prob. XXI. To find thoſe InnanrrTANTs of 
the Earth that are called AM Tol. 
' Theſe are found by counting equal De- 


grees of Latitude from the Equator 197 the 
Meridian on either Side. ; 


Thus, for Exatnple : T 1 on the 
Northern Coaſt of Africa, and the Cape of 
Good Hope, on the Southern Point, he near- 
1y in the ſame Parallel of Latitude, and under 
the {ame Meridian, are Antæci to each other, 
having the fame Length of Days, and Nights, 
and the ſame Viciſreudes of Seaſon 3 but at 
oppoſite Times of the Year. 

Prob. XXII. To find the Ax TIropEs 7s 
any given Place, as LonDon, for Inſtance. 
| Bring London to the upper or diurnalSemi- | 
Circle of the Meridian, then, in the nether 
Semi- cirele of the Meridian, reckon the ſame 
Number of Degrees Southward from the Equa- 
tor as ĩs equal to the North Latitude of London, 
iz. 51" 30'; the Point of the Globe lying 
under this Degree of the lower Meridian, is 
that diametrically oppoſite to Londen, and 
therefore they are 2 to each other: 
This appears to be a Part of the Sous bern 
OCEAN, near New-Zealand : thus tho Mid- 
land Parts of Tartary and Southern Parts of 
America, called Terra Magellanica, are An- 
Cie to each other, as 18 aer ſeen by the 
Clo 


act The! : Prob, | 


in Gesel Nene rex. 


Prob. XXIII. To find thoſe PLACts in in | 
Torrid Zone, to whom the Sun will 5 
twice in the Forenoon or Afternoon pon 2 
3 AZIMUTH. | | 
Let the Sun be in the Beginning of Can- 
cer on the longeſt Day, and then there are 
many Latitudes in the Tornd Zone in which 
this Phenomenon may be obſerved. - Thus 
if we take the Latitude of Jamaica 182, and 
rectify the Globe thereto, the Quadrant of 
Altitude will, in one certain Azimuth, touch 
the Parallel, or Tropic of Cancer; but if re · 
moved a little more Southward, it will cut 
the faid Parallel in two Points, and con- 
inue to do fo till it coincides with the faid 
Parallel in the Horzion: Therefore bring 
the Beginning of Cancer to the Meridian, 
and ry the 1 to XII, then turn 
the Globe about till the Beginning of Cancer 
be in thie Eaſern Horizon, and the Hour- 
Index will point to f after V, which is the 
Time of Sun-xiſing in that Latitude on their 
longeſt Day. Ag in, place the Qua- 
ene to the ſame Point of the 
Horizon, where the Orne Amplitude is 256; 
and then will the Qzadrant be the Azimuth 
in Which the Sun riſes for that Morning; 
and as the Sun advances, it will garn Azi- 
 muths more and more Southward, till about 
IXO Clock, and afterward return over them 
i? mo R ah it will be at XII. 1 5 
oh Thus 


IL, 4.4 
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Thus, for Example: At VII o'Clock it 
will be nearly upon the Azimuth of 70 
from the North ; at VIII o'Clock it will be 
on the Azimuth of 72?, and about 45 after 
VIII it will attain its moſt Southern Azimuth, 
which i is about 73, at the Altitude of os | 
45? above the Horizon: On this Azimuth 
it will appear for ſome Time, vis. till about 
IX o'Clock, and at the Altitude of 500 it 
will begin to go off upon Azimyths more and 
more Northern. Thus at X 0 Clock it will be 
WT upon the Azimuth of 72% from the 
orth ; at + after X it will be upon the Azi- 
muth af 693 at pol after X. it will again 
get upon the 3 equal to the Amplitude, 
and then proceed —— all leſs Degrees of 
Azimuths to the North. | 
VN. B. In this Method of ſolving 1555 very 


curious Problem, the Rationale of this odd 


Phænomenon will more plainly appear, as 
alſo the Reaſon why it can be ſeen only by 
the Inhabitants of the Torrid Zone; and moſt 
evidently. to thoſe between 15 and 20 of 
Latitude. It may be farther obſerved, 
that this very Nee is a remarkable Caſe 
of the Ambiguity of ſpherical Triangles, ſince, 
in a given Latitude, Decli clination, and Axi- 
muth of the Sp, if the Hour of the Day be 
required, it is very evident from hence 
there may be two Auſwers given, and 
it wall be uncertain which is the. right, 


vunleſs 
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unleſs fram ſome particular n of the 
Ran 


Prob. XXIV. To | fad all thoſe Places of FA 
Earth where an ECLIPsE of UPITER' 8 SA- 
TELLITES will be vifible. | 
Me have already ſhewn when Pupiter 
may be ſeen in any particular Place, or La- 
Ats but it may be neceſſary, on many 
Accounts, to give a more general Solution 
do this Problem, and to ſhew how, by the 

Globe, it will be eaſy to know all thoſe 
Places of the Earth's Surface where Eclipſes 
of Jupiters Moons may be obſerved at any 
Time of the Year, which will be very uſe- 
ful to Navigators, Aſtronomers, &, 

If Jupiter be in Can equentia, or follows 
the Sun, and ſets after him in the Evening, 
then proceed thus: Find that Part of = 
Earth's Surface to which the Sun is BL; 
(by Prob. XV.) and reftifying the Globe to 
the Sun's Declination, bring that Place to 
* Meridian which will then be in the Ze- 
nith, and place the Hour-Hand to XII; 
'- holding the Globe faſt in this Poſition, with 
2 Black-lead Pencil or Chalk, draw a Line 
on the Surface of the Globe, along the 


Eaſtern Semi- circle of the Horizon, and that 


will denote all thoſe Places to whoſe Inha- 
bitants the Sun is ſetting at that Time, as 
we have ſhewn in the fore-mentioned Pros 

blem. 


3 Then 
- -% : 
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Then find the Difference of the Sun's 
Right Aſcenſion, and that of Jupiter, in 
TIME ; and turn the Globe Weſtward, 'till 
the Index points to that Difference; and 
then rectifing the Globe to the Declination 
of Jupiter, Bold it faſt, and draw another 
Semi- Hel on the Globe by the Eaft iftern Side 
of the Horizon: Then the N between 
theſe two Semi- circles will inc ude all thoſe 
Places on the Earth's Surface, where Jupiter 
will be feen after Sun-ſer. 

In the fame Manner, if Jup iter be in Au- 
tecedentia, ox riſes before the Salt, vou p 
Ceed as before for the Place to which 17 8 é 
Sun is vertical, and having brought it to 
the Meridian and fixed the Index to XII, 
you draw a Line by the Weſtern Edge of the 
2 5 to ſhew the Places where the Sur 
i Riſing - then reCtify the Globe for Fupi- 

2 lination; and 3 it Ea Award 
till the 7 7 points to the Di etenge r the 


5 Right Aer of the Sun and Indes, and 


there holding it faſt, draw another Line by 

the , Sid? of the Horizon; and the Places 

| * this and the former Pete are 

e to whom Jupiter, Will be v4/6/2 Fete 
Sun-Ri Vg: Ji P a is * 


CHA P. 


. N \ 
. 
* / 
= P i 
i * 4 
8 5 . N - 0 bt a 

* Py * 4 4 * ” 
4 5 » , if : * „ 2 


4 * 1 4 


1 * 


— 


5 6 f 


SAP. 1. os 
Ust ef the Anarzmais en, the 


Terreſtrial Grozs. 
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The 

| 25 10 e, 8. a £61 Shy of | 
, 95 Te 32 paſted on the Surface 9 
: Mr. Senex's Tetreſtrial Globes; - 
| he Longs h of it is juſt equal to the 
| 2 the © Bret Zone, or Diſtance be- 
tween the two Tropies. It — 1 the 
"Carenvar of "Months and Days in two 
Parts, 1 from the Day o the V in- 
ter So Itice, and progeeding to that of the 
Summer - Solftice on one Part, and from thence 
2 it returiis again to the Winter Solſtice. Thie 
Months 4. Days are ſo laid down and di- 
vided 48 to carreſpond exaith deut h the Decli- 
nations North or South, which the Sun Has 
Mp. each reſpective Day through 1 Year: 
his will Fade y AA if the aid 
Analemma be brou lie under th SO 
ral Meridian, en thence the fe following - 
plays may cafily be deduced, 


X - 5 | Prob. 
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Prob. XXV. To find the Sun's DrcIIxA- 
Fox on any Day of the Near, by the AN A- 
LEMMA, without knowing its Place. 
Bring the Analemma to the Meridian, and 
thereon, over the given Day of the Month, 

the Sun's Declination may be Seen. 


Prob. XXVI. To fnd 7 the PA PAN 
tbe $un's PLACE in the Ecliptic, and RiGuT 

ASCENSION, for any given Day of the Year. 
Bring the Analemma to the Meridian, and 
hold a Pin or Wire againſt it over the given 
Day; then turn the Globe about till a Point 
of the Ecliptic comes under the Wire, which 
will ſhew the Sun's Place in that Quarter of 
the Ecliptic which correſponds to the Quar- 
X ior of the Calendar, in which the given Day 
Its right Aſcenſion is ſhewn in The * 
| nodal Line, at the ſame Time. 


Prob. XXVII. To find by the ANALEMMA 
the Time of the SUN's RIs81NG and SETTING, 


with its AMPLITUDE, for every Day in the 


Tear N. 8 Inſpection, in a given LATITUDE. 
Ws: the Globe: for the given Latitude 
of 5 1 and bringing the middle Part 


of the Analemma to tlie eridian, ſet the 


Hour-Index to XII, then turn the Globe 
about to the Eaſt till the moſt Southern Part 
of the Analemma coincides with the Horizon, 
then will the Index — to about + _ 
| A VI 
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VIII in the Morning for the Time of Su- 
+ifing on the ſhorteſt Day. — Then bring any 
other Day between the 2oth of Fanuary 
and the 2oth' of March, to the Horizon, 
and the Index will ſhew the Time of the 
Sun's riſing for that Day. —Alfo from the 


2oth of March to the 2oth of June, any gl- 
ven Day of the ANALEMMA being brought 


to the Horizon, the Index will ſhew the 
Time of its riſing on that Day alſo; — Con- 
ſequently, the Time of the Sun-rijing and 
Sun=ſetting, from one End of the fix Months 
to the other, is ſeen for every Day reſpective- 


1y, by the Motion of the Analemma through | 
12 various Parts of the Horizon; and its 


Amplitude for every Day is ſhewn by Inſpec- 


tion, from 438% of South Amplitude to 38% of : 
North. And all that has been ſaid about 


its ng is the ſame with regard to its ſetting. 
By this Means a general Idea may be form- 


cd, as it were, inſtantaneouſly, of the vari- | 
ous Length of Days and | Nights throughout 


the Year. 4-32 
Prob. XXVII. 75 find; ly theAnatanica, 


: 


the Sun's ALTITUDE and AZIMUTH, for wed 


. 


given Day and HouR. | 


© Rediify the Globe for the Latitude and for 
the Analemma, then turn the Globe till the 


Index points to the given Hour, and bri 
the Quadrant of Altitude to lie over the given 

Day of the Month, and that Day will ſhew, 
5 | 5 


/ 
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on the Edge of the Quadrant, the Altitude 
of the Sun; and, in the Horizon, the Aae 
muth is ſhewn (by the Quaprxant) from 
the South, or North Paints. & 


For Example: On the 10th of April at 
tx in the Morning, the Sun's Altitude is 
found about 3 35 and its Azimuth 56? from 
the South. 


Prob. XXIX. At a e 8 in "lbs 
Morning, or Afternoon, to find all the d. Ferent 
ALTITUDEs and AzIMuTHS the SUN can 
' Bave for every Day in the VERAX. 
Rectify the Globe to the Latitude and Ana- 
lemma, then revolve the Globe till the Index 
points to the given Hour, and there keep ĩt 
ſteady; then bring the Quadrant of Alti- 
tude to lie over the Southern Part of the Ana- 
emma, and it will ſhew the Sun's Altitude 
and Azimuth on the ſhorteſt Day of the Vear 
at that given Hour: Then removing the 
Quadrant of Altitude gradually over all the 
Length of the Analemma till it comes upon 
the moſt Northern Part, and there the greateſt 
a Altitude and Azimuth will appear on the 
Edge of the ee in * e and 
: Hartan . 


For e 12 the Hour given be Lx 
in the Morning, then will the Altitude on 
_ the ſhorteſt Day. be 4 only. and the Azi- 

2M muth 
Ex 5 


on ihe Terreſtrial GLods. ? dy 


rauth 44 and on the longeſt Day the x 
tit ude will be 43, and the Azimuth, 
ſo that the Altitude will vary at that 
no leſs than 39®, and the Azimuth 29% 


Prob. XXX, To find all the di ferent f imes 
| of the Dax, througaut the YEAR, or which 
the Sux will be upon a given AZIMUTH, and. 
i ALTITUDE for thoſe Times, on every bar 
reſpelfively. 15 
Let the given Azimuth be that of 45 Or 
South Eaſt, and the Globe being rectified for 
the Latitude and Aualemma, bring the JE 
drant of Altitude to the given Azimuth ; 
move the Globe about till the Southern Par: 
of the Analemma comes to the Edge of the 
Ruadrant, then will the Time be ſhewn, by 
the Index, when the Sun comes to the gien 


Azimuth on the ſhorteſt Day, and is a little 


before IX in the ng with an Altitude 1 
of little more than 3“: Then revolve the 
Globe Weſtward till the moſt Northern Part 
of the Analemma touches the Edge of the 
Quadrant, (remaining {till in the given Azi- 
muth,) then will the Tndex ber the Time in 
which the Sun is upon that Azimuth on the 
fone D which will be about 35“ after 
A, and 5 Altitude then will appear to be 
55 30“: The Time of it's being on that 
| Azimuth for any intermediate Day, and it's 
8 Height at that Time, ft appear by PEE 


f 
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the Globe when the giuen Day comes to the 


Edge of the Quadrant. 
Prob. XXXI. From the Ger vel Altitude 


of the SUN, to find the HouR and AZIMUTH 
in the given Latitude by the AN ALEKMMA. 


Having rectified the Globe, as before di- 
rected, move the Globe and uadrant of 


Altitude ſo together that the N Day of the 


Month may coincide with the given Degree 


3 of Altitude on the Edge of the Quadrant, 


Thus. for 9 1 Suppoſe on the 2oth . 


of April in the Morning, you obſerve the 


Sun's Altitude 2 30, then proceeding as di- 


| refed, oy will find the Index point to VIII 


in the Morning for the Time required, and | 


at TI: 


th ant Fill cut the Horizon 1 in N 
* 5 4 
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07 the Us: f oh Terreftrial Sia 
in HyDROGRAPHY and Nav1GaTtoN. 


35 the Ti 860 Grozt has eher 
been very juſtly held in the high- 
eſt Eſteem, for its Uſe in con- 


75255 


PRIxcir LES of Geographical Scixxc with 


the greateſt Perſpicuity and Facility, and 
for the Sol uT10N of all ſuch Problems in a 


direct and natural Manner, it may be a Won- 


der to many People, why it ſhould be 


thought of no more Conſequence in Hypro- 
 GRAPHY, and /o little in Uſe at Sꝑ a, when the 
moſt natural Ky ve and eaſy Solution 

of all the CAsks of SAILING, or PROBLEMS 
' of NAviOATITOox, are ſo readily exhibited 
and performed by it—We may add to the 


above Confideration, that fince Three Parts | 


in Four of the whole Sy 7805 of the Globe is 
covered with Vater, and the Neceſſity that 


Mankind are under of traverſing all 1 of -/ 


this vaſt extended aqueous Surface, without 
any PH Guide but 12 n and . I 


veying the Ideas relative. to the 


a. 
Io 
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ſay; conſidering all this, it ſhould ſeem as if 
the principal Deſign and Uſe of the artificial 
ee Globe were to facilitate the Prin- 


ciples of HYDROGRAPHY, and the PxAo- 
TCE of NaviGaTION. © 


It muſt be confeſſed. by every one, chat 


though there be Methods invented of repre- 


ng 1 Caſe of Sailing in Plano, and ſolv- 
ing the ame with great Accuracy ; yet ſuch 
nvention is altogether artificial; whereas, 

the Idea we have of ſuch a Caſe of Sailing on 


the SURFACE of a Globe, is altogether natu- 


ral; and whereas one requires great Skill 


in Mathematical Science to comprehend the 
Priticiples on which it depends, the Me- 


thod of SAILING by the GLose is fo ſimple 


and plain, that the Rationale of every Caſs | 


of 1 is evident by Inſpection only. 
It muſt be allowed, ar ſmall Globes are , 


not ſo well fitted to anſwer this End: but a 


Globe of 17 Inches Diameter has its Degrees 5 


ſo large as 0 BE any Diſtance failed to 100 


or Miles, and, by the Application of a Ver- 


mier, even to a Minute or two, which is as | 


much Accuracy as is ever required, and is 
much more than is often had, by the commott 


| Methods 1 in a CAsf of SAILING. 


But when we conſider. the Size of 4 28 


Inch Globe, and that each Degree is 2 of an 
Inch in Length, all Heſitation or Difficulty 


about ſolving Problems with Accuracy muſt 
vanith : for Diſtances there may be med- 


tured to 5, or Miles, wirhout any Trouble 


of 
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of a Vernier, and all the other _ ahto of of ane 
Sailing obtainable without the lea PSP 
of Trouble: And as the ary Cote 
only would be neceflary in this Caſe, and 
there is Room enough in the Cabins of all 
large Ships to diſpoſe of ſuch a Globe with 
Conveniency, it is a Wonder that any Maſters, 
Captains, or Commanders of Sies a 
ever go to Sea without them. 
But to return to Mr. Senex's Globe of 7 
| 17 Inches Diameter, which ſeems to have 
been deſigned in a peculiar Manner for an- 
ſwering the Purpoſes of Navigation, by 
| having a great Number of Rhumb Lines 
drawn in all the convenient Parts of the 
' Surface of the Globe repreſenting the Ocean: 


and Seas, ſq that if a Ship is departing from 


any Port, it is at once evident upon what 
Rbumb or Courſe ſhe muſt be ſteered to reach 
the Port or Coaſt ſhe is bound for.——And 
when we conſider, with how little Accuracy 

and Certainty the Way of a Ship can be mea- 
{ured at Sea, or the Angle of her Courſe can 
be eſtimated, and the Departure, Difference 
of. Latitude, Longitude, &c. found by the 
common Methods of Obſervation, we ſhall 
find no room to object againſt the Size of 
the Globe, which! is more than ſufficient to 
repreſent them in a far. ſuperior Degree of 
Truth: Such a Globe therefore ought. to be 
eſteemed the moſt neceſſary Piece of Furni- 
ature in the Cabin 9 * a Ship ; ; and as this 


Ex: "nn 


ag 100 ofthe Terreſtrial Globe 


may be juſtly recommended for common 

Uſe, I hall now proceed to ſhew in what 
| Method the common CASES off SAILING are 
repreſented upon it, and how they are re- 
ſolvable . 

In a Caſe of Sailing on the Globe, there ' 
are but four things properly to be conſidered, 
which are all found in one Loxodromic Tri- 
angle, vis. (1 J The DirrxxxNCE of LA- 

' T1TVDE, (2.) The DirrrRENCE of Lon- 

| GITUDE, (3.) The ANGLE of the Couxsx, 

and (4.) The DisTAanct 'Sarled Any 
two of theſe being given, or known, . the 

other two when e, may be found; 

and from hence there will ariſe five different. 
Cass of Sailing, according to the Me- 

| tho we take, which is two fold, vi. 

e Or THRODROMICS, | 'or Great Circle Sail- 
inge For it is to be conſidered, that the 
Way or Courſe of a Ship being upon a Glo- 
.._ -bular Surface, the neareſt Di ance between 
any two Places! is the Arcb o of reat Circle; 
and therefore the ſborteſt an as direct Way 
for a Ship to Kees is in ſuch an Arch; but 
the Arch of a great Circle does not teren 
the Metidians it paſſes obliquely over in 
aua Angles, and therefore it will be re- 
_ quired, Very often, to change the Direction 
a Ship's Courſe, in ſteering of her moſt di- 
rectly, or the neareſt Way from one Port 
another: : Heme a Kron Method o Sail- | 
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Wer Bs 
ing, 6r ſteering of a Ship's Courſe has been ä 


invented, viz... 9 ; 
LoxoDRoMICs, fa called from its Sailing 


on an OBLIQUE 5 2 or upon a Curve f 
| ind as ta make equal 
Angles every where with the Meridian; ſuch 


ſuch a Nature or 


a Curve is called a Rhymb ; eight of which 


are generally drawn in every Quadrant, or ; 
Quarter of a Circle, which are thoſe Lines 


you obſerve ſo frequently crofling each other 


on the aqueous Surface of the Globes, This 
artificial Method of ſailing is by Means of the 


Magnetical Needle, which, as it makes à 


_ conſtant Angle with the Meridian where 


you are, points gut to the Mariner, at the 


e Time, the Angie which his Ship's 


Courſe is to mafe with the, Meridian daily, . 


ow, either of theſe Methods of Sailing 
are performable by the Globe, and would be 


almoſt equally eaſy, if, to qualify the Globe 
for anſwering ſuch Purpoſes, there were 
added to .it, a Moveable Meridian on the 
Surface, and Globular P&OTRACTOR. . 

For tho one might very well ſhift with⸗ 


out the Moveable Meridian, as the Meridian _ 


on the Surface of this Globe are drawn thro? 
every 10 Degrees, yet the Solution of a Prob- 


lem would be more accurate with it, and the 


\ Expence not extraordinary: The Globu- 


lar Protrattor we' might make a ſhift wath- 


out likewiſe; but it would, in many Caſes, 


be found very uſeful, eſpecially in Loxodromic. . 
| a | Sailing, 
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Sailing, by which, to delineate the Rhumb 


more accurately,* | 


We proceed now to the Problems by which 
the. Caſes of ſailing are ſolved on the GLoBE, 


Which we ſhall firſt do in a general Manner, 


and then afterward more particularly with 


| Regard to the Curve on which the Courſe 
af the Ship is to be directed, in great Circle 


QAILING, 


Prob. XXXIIL Caſe I. Given the Difference. 


of LaTiTUDE and Differenceof LONGITUDE, 


. Zo find the CouRsE and DisTANCE ſailed. 


Example. Admit a Ship fails from a Port 


A in Latitude 38* to another Port B in La- 


titude 5, and finds her Difference of Longi - 
JT 
Let the Port A be braught to the Meri- 


dian and eleyate the Globe to the given La- 
ttitude of that Port 38“, and fixing the Qua- 


drant of Altitude preciſely” oyer it on the 
Meridian, move the ſaid Quadrant to lie 
over the ſecond Port B, (found by the given 


Difference of Latitude and Longitude) then 


will it cut in the Horizon 50? 45/ for the 
Angle of the S, Courſe to be ſteered from 


the Port A. Alſo, count the Degrees in the 
Quadrant between the two Ports, which you 


This 838 PROTRACTOR is only — UL 7 Sphe- ; 
rical Coup Ass, with iis 32 Points, formed in Braſs, and 


furniſhed with a proper Index; and Meany to apply ang fix 


it to any Part of the Braſs Meridian, © 
. L 12 C 2 . & & TIT at wo I” Rk 4244325 , 6 will 
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will bs 51: This Number multiplied by 


60, (the nautical Miles in a Degree,) will 
give 600 for the Dy bance run 0 


| Prob. XXXIV. Caſe I. Given the Dick- 
reuce of LATITUDE and CoURSE, to find tbe 
Difference of LoNG1TUDE and DIFFANDE 
ſailed. ; 
Exam wple © Admit a Ship Gate from a Port : 
N Al in 25* North Latitude, to another Port B | 
* South Latitude, upon a Courſe of 43. 
ririg the Port A to the Meridian, and s 
rectify dhe Globe to the Latitude thereof 25, 
where fix the Quadrant of Altitude, and place 
it ſo as to make an Angle with the Meridiati 
of 432 in the Horizon, and obſerve where 
the Edge of the Quadrant interſects the Pa- 
rallel of 305 South Latitude, for that 1 is the 
Place of the Port B. Then count the Num 
ber of Degrees on the Edge of the Qua- 
drant interſected between the two Ports, 
and there will be found 735 which multi- 
plied by 60, gives 4.380 Miles for the Dif- 
tance ſailed. As the two Ports are now. 
known, let each be brought to the Meridian, 
and obſerve their Difference of Longitude in 
the Eguator reſpectively, wich will be 
found 50. | | 
Ni. B. Had this Problem 10 folved by 
| Loxodromics, or ſailing" on a Rhumb, the Dif- 
ference of Longitude would then have dern 
52 30 between the two Ports. 2 5 


Prob. | 
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Prob. XXXV. Caſe III. Given the Dirrx 
"ines of Larirupe and DisTANCE run, to 
4R the DIFFERENCE of LONGITUDE and 
ANGLE of the.Courst. 

Example: Admit a Ship fails from a Port 
A 1n Latitude, 50% to another Port B in 
Latitude 17 307, and her Diſtance run be 
2220 Miles: Rectify the Globe to the La- 
titude of the Place A, then the Diſtance 
run, reduced to Degrees, will make 379; 
which are to be reckoned from the End of 
the Quadrant lying over the Port A under 
the Meridian; then 18 the Quadrant to be 
moved till the 3 7 coincides with the Paral- 
lel of 17 30 North Latitude, and the Angle 
. the Cas will appear in the Arch of the 

orizon intercepted between the Quadrant 
and the Meridian, which will be 325 400; 
and by making a Mark on the Globe for the 
Port B, and bringing the ſame to the Meri- 
dian, you will N erve what Number of 
Degrees paſs under the Meridian, which 
will be 20, . D. e of GE re- 


. 


Prob. XXXVI. Caſe IV. Giver the Dir- 
| FERENCE of Long1Tups and CoursE, 70 
the Difference of LATITUDE and Dir. 
en 
Example: Suppoſe a Ship ſails 2 A, in 
the Latitude 310, on a Courſe making an 
1 with IS 


Meridian of 40 5 till the 


iffe- 


— 


mn NAVIGATION. a 
Difference of Longitude be found juſt 20? : 


: Then rectifying 5 Globe to the Latitude of 


the Port A, place the Quadrant of Altitude 
ſo as to make an Angle of 40? with the Me- 
redian ; then obſerve in what Point it inter- 
ſects the Meridian paſſing through the given 

Longitude of the Port B and there make a 
Markto repreſent theſaid Port: then the Num- 
ber of Degrees intercepted berween thatPlace 


and the Port A will be 28?, which will give 


1680 Miles for the Diſtance run And 
the ſaid Mark for the Port B, being brought 
to the Meridian, will have its Lau N 
ſhewn to be 2740. | 


Pio XXXVII. Caſe v. Given the Courſe 
and Distance ſoiled to find the Difference of 
Longitude and Di Nerence of Latitude. E 


Example: S ppoſe a Ship fails 1800 Miles 5 
from a Port A 5115 $: outh Weſt, off an 
Angle of 45? to another Port B., 

_ Having rectiſted the Globe to the Port A, 

fix the Quadrant of Altitude over it in * 

Zenith, and place it to the South W. 

Point in the Horizon: chen upon the Edge 

of the Quadrant under zo“ (equal to 180 

Miles from the Port A) 18 theÞ Port Bz which , 

bring to the Meridian, and you will there 

ſee Latitude; and at the ſame Time, its 

Longitude in the Equator in the Point cut 

dls * Meridian. 1 


" 
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In all theſe Caſes, the Ship is ſuppoſed to 
be kept upon the Arch of 'a. great Circle, 
which is not difficult to be done, very neat- 
ly, by Means of the Globe, by frequently 
obſerving the Latitude, meaſuring the Diſtance 
failed, and (when you can) aud ing the D Hes 
rence of Longitude ; for one of theſe bein 
given, the Place nd Courſe of the Ship 1s 


known at the ſame Time; and therefore the 


5 preceding Courſe may bu altered, and rec- 


tified” without any Frouble, through the 
whole Voyage, as often as ſuch Obſerva- 
tions can be obtained, or it is found necefliry.. 
Now if any of theſe Datd are but of the 
uantity of four or- five Degrees, it will ſuf-. 
158 for aki 5 Ship's Courſe by the 
Globe, and carrying her directly to the in- 


tended Port, according to the following Pro- 
blem. | 


bt XXXVILL To "PE a ib 1 pon 
the ARCH of a GREAT CIRCLE by the . 
Difference , Latitude, or Di Here of 12 


gitude, or DISTANCE N in a Seven 
TIE. ; 


Admit a Ship als Rom 4 Port A! to a 
very diſtant Port Z, whoſe "Latitude and 
Longitude are given, as well as its Geogra- 
phical Bearing from A; then, 

Firſt, having reRified the Globe to the 
Port A, lay the Quadrant of Altitude over 
the Fort Z, and draw thereby the Arch of 


a Great 


e . As 


5 % 
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Xe Great Circle through A and Z; this will 

| 0 che intended Path or Tract of the 
. 

Secondly, Having kept the Ship _ the 

firſt. given Courſe for ſome Time, ſuppoſe 
by an Obſervation; you find the Latitude of 
* 8 preſent Place of the Ship, this added to, 

ubqucted from the Latitude of the Port | ll 

. A, will give the reſent Latitude in the Me- 9 
ridian; to which ring the Path of the Shig Pe | By 

and che Part therein, which lies under the 5 
new Latitude, is the true Place B. of tl 
Ship in the great Arch, To the Latitude of 
B xeCtify the Globe, and lay the Quadrant 
over Z, and it will ſhew i in the Waden the 
new Courſe to be ſteered, | 7 

Thirdly, Suppaſe the Ship be ſteered 3 
upon this Courſe till her K run be 
found 300 Miles, or 4 ; then, the Globe 
being rectified to the Place B in the Zenith, 

5 lay ing the Quadrant from thence ta make the 
given Courſe, make a Mark at the cth De- 
gree from B, and that will be the preſent Place 
of the Ship,, which call 93 Which being 

Wh Lo to the Neiden, WF s Latituge: and 

| Longitude will be known, FRE rectify the 

| Globe to the Place C, and laying the Qua. 

| drant from 5 to Z, the new our ſe fo be * 

See, will appear in the Horizon, My 
Fourtbly, Tha aying ſteered ſome Time. upon | 9 
this new Courle, ſuppoſe, by ſome Means or © 
__- you come to know the Difference of = 
8 3 xy, 2 - Wi Longines . 


= > 
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1 F, G, e. id the great 


aurs. hg i 


- N * 


Longitude of the preſent Place of the Ship, 


and of any of the preceding Places, C, B. *. 
as B, for Inſtance; then be B to the Me- 
lin, and turn the Globe about, till ſo 


Degrees of the E quator paſs under 
io e Meridian as are E 10 to the diſcovered 
Difference of Langitude, then the Point of 


the Great Arch cut by the Meridian is the 


preſent Place D of the Ship, to which the 


neu Courle is to be found as before, 


And thus; by repeating theſe Obſerva- 
tiohs at proper Intervals ou will find fu- 


ch; and by regifymg the Courſe at 57 
your Ship will be is er on the Great 
cl or the neare/t May from the Port Ato 
„ by the UP e the Glabe only. 
And were the Globe properly fitted. up 


<2 ith all the uſetul Apparatus; it would con- 


vey the cleareſt Notions of art Trigo- 


| nomerry in general, and f wo ea ta 


ASTRONOMY, e , DiaLLING, 
8 TE] Sc. of any Inftrument what- 
for more general Iaſtructions 


” 1 8 5 8 . muſt refer the Reader to 3 


the 1 8 Mirros, . where ever 
5] teien of NavicaTion is taught accord- 
to che net Diſcoveries, by Mercator 


A CHART, a New. Marine FPLAIN-T ABLE, 8 
Nautical SLIpG-Ruvs, Ge. with Wi 
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4 New ConsrRUCTION F the Ter- ; 
_ reftrial Grops. by CLock-work, 
ex bibiting © eee 
rtbe pra and diurnal MoTions 
"of the Earn, in the moſt natural 
and gener ol Wann. 9 8 | 


Tax gAv IN dſprched thin 8 
55 * * cal ee the e 

GLOBE, à to the uſual 
* Form thereof, I muſt here beg 
Leave to obſerve, that this Globe is capable 


af a much more genuine and natural Con- | 


ſtruction, and its Uſe in a Solution of geo- 


graphical Problems will be fouad much 


more ratronal and eaſy, as the Pofitzon of this 
Globe and its Motions will be always | 
and exattly correjpond with that of the large 
Gros t of EAxru itſelf. lt is true, this 
Diſpoſition of the Globe is mate enpenſve 
than the common one, eee cuter 
 Chock-work to gioe it Motion : But then the 
TR es iti if, when furniſhed with its 
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* Circles and Appendages, gives, by 
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ſpection, without any Trouble tg the Stu- 
dent, a moſt natural Solution to all this 
Kind of Problems; ſo that after ſuch a Globe 


is rectified, it becomes an AUTOMATON, 
being always in Motion, and exhibiting the 


me Phenomena as he would obſerve on the 


very Earth ſelf, if ſituated at a Diſtance 


from it. 


For the Sake, therefore, of ſuch 2 may 


chuſe to indulge a rational Cyriofity, and 


take the moſt direct and demonſtrative Way 
to Knowledge, 1 ſhall give a brief Deſcrip- * 


tion of this Machine, and. its Uſes, as in 


this Way the Rationale of Geography, ra- 


ther tow a practical Solution of Problems, 
| 18 the principal Object in View. - - ; 


"Firf, By the Mechaniſm of this Globe, 


the Axir Has a conical Motion on its Center, | 


by: which it makes one Revolution in the 


Space of one 4whale: Near, by which Means 
the Poles of the World Jeleribe round tlie 
Poles of the Ecliptic a a Circle of 47? in 1 | 


meter, the Axis of the Ecliptic "ag 


ways perpendicular to the. Horizon wi = 


7 to t is annual Motion 
Secondly, Upon the lower Part 5 ho Fe dot 
is 5 0 a filvered horizontal Circle, con- 
taining the Ecliptic with its Signs and De- 
and a Calendar with its gs and 8 
. 


*<Y 2 £43 504 34 — 
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Mirdly, In a Part of the Stem, or Foot 
Which 5 the Globe, is an Index mo- 
ving over the aforeſaid Circle, indicati 
the Time or Segſon of the Year, which is 
ſhewn 1 in the Calendar; and the Sun's Place 
in the Ecliptic. 
Fourtbiy, By another part a the Ma- 
Soobry, another Motion is communicated 
to the Globe, by which it is carried once 
round upon its Axis in the Space of a natu- 
ral Day, or-24 Hours. In this diurnal Mo- — 
tion, the Poles of the Ecliptic revolve every 1 
Day about the Holes of the World, at the 3 
Diſtance of 239 30 1 5 „ 
_ Fifthh, r of bin  ..; 
urnal Motion of the Earth, there is a borary 
Circle or moveable Dial-plate annexed, with 1 
its proper Nonius for ſhewing the kova, and „ 
Minutes. Br * 
Sith, At a convenient ſmall Diſtances _ 75 
fixed a Cirele called the Circle of Illumination, --. 
which divides the Globe into two Hemi- = 
ſpheres, viz. one always illumined by the PE 
Sun Beams, and the other wholly drt. 
Seventhly, At a proper Diſtance from the | 
Surface of 2 W correſponding to the 
middle Point of the enli ee Hemuſphere, 
is fixed a ſmall- braſs Hall to repreſent the 
Sun ; but at Night, a_/mall Lamp, or wax 
Candle will be neceſſary. Theſe are the 
principal Parts without the Globe; but on 
805 the Surface of the Globe itſelf, the follow 
ing Circles; are contained, 


Bighthly, 
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Ei ghthly, Two great Circles interſectitis 
each Ice, at Right Angles in the Poles of 
the World, and moveable thereon to auy 
Part of the Earth's Surface. | 

Ninthly, On the middle Point of uns of 
theſe is placed another great Circle, move- 
able, to make any given Angle therewith, 
and conſequently is properly adapted to re- 

reſent the Horizon of any given lace, the 
Meridian of which is repreſented by the other 
great Circle of the Two before cid 

Tenthly, At 185 diſtant from the horizon- 
tal Circle is fixed another, called the Crepuſ- 
cular Circle; ſhewing the Beginning and 
End of Twilight at any particular Place, 

There are 465 Parts of Machinery which 
are appropriated to the Nature of Solar and La- 
nur Eerirszs, TRANSsITs of the PAN ETS, 
Ve. but as theſe Things are rather Appur- 
tenances than what neceſſarily belong to the 
Globe, and the Subjects of Afronomy rather 
than Geography, T ſhall here paſs them by, 
and ſhall refer the Reader to by e Young Gen- 
" tleman and Lady's Philoſophy, * where he 
Will find a full Aue e of . and their 
Uſes. 9 55 
n erer to rectify this obo for Uſe, the 
Fit Thing to be done is, to put the Axit of 
the Globe into a Poſition ater to that of 
- the real Ghebe, by moving the Machine till 


We”, A ſecond Kdiden of this Work" is  Intely publiſhed, very 
OTST Os! £ | = 
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the Index comes to the given Day of the 
Month, when you uſe it: Then the hori- 


zontal Circle i is to be adapted to the Place 


where " [oY ſuppoſe the City of London, 
for 'Inf Laſtly, Move the Dial. 
Plate till whe "preſent. Hour and Minute of the 
_—_ Circle comes to the Nonrus, then will 
the Globe, or any Part of the Surface, have 
the ſame Situation with reſpect to the Solar 
Ball or as the real Globe of the 
Earth has itſelf at that Time to the Sun :— 

And if now you hang on the Weight, the 

. Globe will be put into Motion, and all the 
Phænomena of Days and Nights, Seaſon of 


the Year,” Se. will appear in one natural 
s View. , 


Thus; for Benne To rectify the Globe 
for the firſt Day of April, you bring that 
Day in the Calendar to the annual Index and 
becauſe it then s that the Sun is in the 
12* of Aries, therefore you will ſee that 
Point of the Ecliptic, upon the Globe, ſtand | 
under the Solar Ball, or artificial Sun; then 
move the Globe abbot till the Meridian 
of the given Place, as wet, paſſes through 
the Sun, where letting the Globe reſt, move 


the Hour Circle tilt e Hour of XII comes 


to the borary Inder: Then let the Horizon 
of London have its proper Poſition given it, 
and the Machine being put-into Motion, you 
will obſerve all the Phenomena of that Day 
1 * to follow each other, in a natural _ 

F | 2 2 4 Manner, - 0 
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. Manner, in the Space of one Revolution 
of the Globe on its Axis: Particularly you 
Wioill ſee the North Pole a little Way within 
the enlightened Hemiſphere, and the South- 
ern Pole as far in the dark one. By this 
Means r Will obſerve, that all the Parts 
in Northern Latitudes are turned more di- 
fote ſtronger: —Alſo you; obſerve, that the 
Tract which each Place in North Latitude 
deſcribes in the enlightened Hemiſphere is 
manifeſtly longer than that which is deſerib- 
ed in the dark one. Therefort dhe Seaſon 
of the Vear, in the Parallel of the. City of 
London, muſt be warmer and more light- | 
ſome than in any Place of an equal Latitude 
Sduth, where thel Days are evidently” as 
much ſhorter than the Nights, as they are 
longer with us; for the Alteration of Days 
and Nights, according to the Latitudes 
North or South, does here equally, and at 
ce appear. If you look on any particular 
lace, as the Iſland of Great Britain, you 
ſee it enter the enlightened Hemiſphere at 
Bun- xriſing, becauſe then the Sun is in the 
Horizon upon the Globe; for When any 
Place is under the Cirtie of Illumination. 
mae Sun muſt neceſſarily be in che Horizon 
at that Plcae, becauſe the Sun, being in the 
Zenith of the enlightened Hemiſphere, ruſt 
be gos from the Place From hence it 
will alſd appear, that when 2 of 
412 | : : | : 8 ondon, 
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London comes on the other Side of the 
Circle of  Hkimination, then likewiſe the 

Sun appears again in its Horizon, and con- 
ſequently you have here a moſt natural 
View of thoſe great Phænomena of the Ri- 
fing and Setting of the Sun in any given 
Place, and on any given Day of the Vear— 
At the ſame Time, you ſee it is Noon when 
the Meridian of the Place comes juſt under 
the Sun, and that it is Midnight when the 
oppoſite Part of that Meridian comes to the 
Sun; becauſe then the Place is exactly in 
the middle Part of its Path in the dark 
-Hemiſyhere. 5 nf ee 71973979 
But that all theſe Things may appear in 
their greateſt Quantity, you may move the 
annual Index to the Beginning of Cancer; 
then it will appear, that the Circle of Illu- 
mination juft touches the Arctic Circle, or that 
the North Pole is within the enlightened 
Hemiſphere juſt 2g? 30, and, conſequently, 
that, by putting the Globe into Motion, it 
will appear, that all the Space contained with- 0 _ 
in the Arctic Circle is intirely illumined that 
Day, and al within the” Antarctie Circle © 
-wholly contained in the dark Hemiſphere. 
be Places in North Latitude have now 
their neareſt Poſition to the Sun's perpendi- 
cular Beams, and, conſequently, 1 Rays 
will fall moſt directly upon them, and of 
Courſe a greater Number Rays will fall upon 
any given Place than at any other Time: 
A „„ The 
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The Sun Beams alſo paſs now through 4 J, 
Quantity f the Earth's Atmoſphere in n North- 
ern Latitude. To all which if we add, that 
the Length of Days now greatly exceed the 
Length of the Nights, it will ſhew this to 
be the hotteſt and moſt lightſome Seaſon of 
the Year to all the Northern Latitudes; and 
Juſt the contrary appears in all the Southern 
Latitudes. In the fame View, you' have 

their Depth of Winter, ariſing from juſt 
- _ contrary Cauſes, viz..the Shortnefs of Ms, 
and the Obliquity of the Sun Beams falling 
on thoſe. Wars of the Earth, now at their 
greateſt Remove from the Sun's: Perpendicu- 
lar Rays. 

With reſpt 0 the Tw1lIGur for atty 
particular lace, you will obſerve, that 
While that Place is deſcribing its natural 
Arch, the Crepuſcular Circle will naturally 
ſucceed the Horizon, and at Length come 
upon the Sun; then will the Twilight end, 
and the Time ſhewn upon the Hour-Cirele, 


' | ſubtracted from the Time of Sun-ſetting, 


will leave the Length of the Twilight for the 
Evening of that Day: Then, as the 


lobe revolves, the upper Part of the Circle 


of Twilight will come upon the Sun, and 
the Index will ſhew the Time of Day- break, 
or n of Twilight for that Morn- 


* 0 appear, what Places in North Latitude 5 
can have no dark N ight at Midſummer, viz. 


In this View of the Globe it will 
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all thoſe which are contained between 480 
zo“ of North Latitude and the Arctic Circle; 
for in the Midnight Situation of the Globe the 
Sun will be ſeen between the Horizon and 
the Crepuſcular Circle. — For Inſtance : 
London, in the Middle of its Nocturnal Path, 
will not be more than 1.5 from the Circle of 
Illumination: therefore, the Sun at Mid- 
night will be more than 15% below its Ho- 
ä 5 „ 
If we now remove the annual Index to 
point to the Beginning of Aries, or Libra, 
we ſhall then obſerve all the Phænomena of 
the Eguinoctial Seaſons . The Sun ap- 
pears now in the Equator he Poles 
of the World are both under the Circle of 
Illumination: Conſequently, as the 
Globe revolyes, every Place, from Pole fo 
Pole, will deſcribe an equal Arch in the en- 
lightened and dark Hemiſpheres For 
they will enter into, and go out of each, ex- 
actly at VI o' Clock, as ſhewn by the Hour- 
Circle. All Parts have now their mean 
Inclination to the Sun Beams; their Effects 
will therefore be of a mean Degree, and 
conſequently produce a temperate Seaſon, be- 
tween the Extreams of Summer's Heat and 
%%% ̃ ͤͤ˖—ů[LVN 8 
'  Lafth, By turning the annual Index to 
point to the Beginning of Capricorn, we ob- 
ſerve the North Pole turn from the Sun, 
and, at length, wholly included in 1 2 4 
| . emi- 


- by . 
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Hemiſphere:— The South Pole is how ſeen 
in the enlightened Hemiſphere juſt as far. 
All the Parts, in Northern Latitudes 
now have their Winter Seaſon, as thoſe in 
Southern Latitudes have their Summer. 
a The Lengths of Days and Nights are now 
juſt inverſely what they were when the Suri - 
entered Cancer. The City of London, „ Mm 


5 the Midſt of its diurnal Path, is now but 
15? within the enlightened Diſk, or from 


the Circle of the Illumination at N. oon; and 
therefore the Sun, of Contſe, can aſcend 
no higher above his Horizon an the Mid- | 
Winter- Day, or its Meridian Altitude will 
ten be but 15. — All the other Appearances 

for this Seaſon are obvious in the Space of 
one Revolution, and need not be t epeuel | 

_ To conclude : If, by CLocx-woRx, both 
the annual and diurnal Motions were given to 
a Globe of this Conſtruction, (as 52 eaſily 
might be) the Phenomena of very D ra 


- Night, and all the Sr ASOS of the 


would be conſtantly ſhewu as they n 5 
in Nature: And thus the arfifcial Globe 


5 might keep Pace with the Natural, in all 


its Notions and Appearances, and ſo prove 
an Automaton A ee of the Rationale 
of all the PRINCIPIES of GEOGRAPHV; 
e and therefore the .moſt compleat INSTRUC- 
TOR in that 1 ANT, and Slightful" 
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4 TABLE 7 1H PN A 
of all ebe remarkable Cities and Towns * the 
VoRLD, moſtly carey * e Orskn· 


vain.» EY 
, . 4 iv” 4 < To's 4 8 . 4 a 
15 Towns, © Provinces, — ue. Longi- Lease 
. ters. tude, 
8 Fee, Bon DN. 
een, Marr cotlan uro I-45 W. 57-12 N. 
A3 Abo, Finland, | - Sweden, " Europe 2225 5 09-39 20 N. 
gra, . FEaſt-In Aſia 
* 4g Jul 1722 | Far? 5-50 . 980 N? 
Alep pri - Turkey, Aſia 3 40 E. 36.30 N. 
Alexanc as Lower r. LN Africa 31-15 E. z04˙ N. 
ALG1Egs, „ Algiers, | Barbary,” Africa 3-20 E. 36-4 N. 


Amiens, a Picardy, France, Ki Europe 2-30 E,. $9*53 N. 
Auerkib an, Holland, | 


- Nethedtinds, Europe 4-30 E. $230 N. 
e e 4-36 By 21s N. 
agel, 1 Rua, Europe 40-1 E. 64-34 N. 
Aſtracan, Aſtracan, Ruſſia, _- Afia $2406 E. 47-00 N 
Achens, Achaia,. -- - ; 8 * E. Ns 


Fob "2-00 5 41-26 5 
i, | Sat rn, Europe 7:40 E. 47-40 N, 
BArT&VIa, : Jars 00 E. 


Bel ks , Farne AR  _ D, 
IG --- F, - Ta: . Re Afi 104-00 E. 4-08" 85 
Bergen, rgen, | Norway, Europe '6-00 b. 60. N. 
e noon ew + 
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Towns. Frovinces. 4 Countries. Quar — Long: Latitude, 
. | ters. tude. 

Ab Se eos ov ed. 
ByxL1x,.; Brandenburg, Germany, Europe 14-50 E. 52-31 N. 
Bern, Bern, Switzerland, Europe 7-20 E. 49,00 N. 
Bologna, Romania, Italy, Europe 11-40 E. 44-29 N. 
Bombay, Bombay Ine, Eaſt- India, Aſia 72-00 E. 18-30 N. 
Borneo, Borneo Iſle, Eaſt-India, Afia 111-30 E. 4:30 N. 
Bos ron, Maſſachuſets, N. England, Amer. 71-00W, 42-24 N. 
Bourdeaux, Guienne, France, Europe -00-40W. 44-50 N. 
Brandenburg, Brandenburg, Germany, Europe 13-00 E. 25-52 N. 
Breda, Brabant, Netherlands, Europe 4-40 E. 51-40 N. 
Breſlaw, Sileſia, Bohemia Europe 15-00 E. 51-15 N. 
Breſt, Bretany, France, Europe 4-30 W. 48,25 N. 
Briſtol, Somerſet, Englends Europe 2-40 W. 51-30 N. 
Bruges, Flanders, Netherlands, Europe | 3- 5 E. 51-16 N. 
Brunſwic, Saxony, Germany, Europe 10-30 E. 52-30 N. 
Bauss Is, Brabant, Netherlands, Europe 4- 6 E. 51-00 N. 
inge, La Plata South Americ. 60-00 W. 34-368. 

n 2 ee n 


, 


O Carro: Lower , Egypt, Africa 33.00 E. 30.00 N. 


Canton, Canton, China, Aſia 1 12-30 E. 23-25 N. 
Cape Horn, Delfuego Iſle, Patagonia, 8. Am. $0-00W. 57-30 8. 
CarTaa- Carthagena, Terra- firma, S. Am. w. 0.36 N. 
ENA ; Fa 6 £2AE: DADE 4 ey Ng v x ©; Im Þ 5 |; 
Carthage, Tunis, Barbary, Africa 9,00 E. 36-30 N. 

Fj 9 Carolina, North - Amer, 79-00W. 32-30 N. 

Civita Vecch. Pope's Territ. Italy, 0 [ Europe 1 2˙30 E. 42-05 N. 


« 


Cochin, Malabar, Ealt-India - Aſia "75-00 E. 9-30 N. 
Cologn, | Cologh, Sermany, — 640 E. 50-55 N. 
Cos rA TI- Romania, Turkey, Europe 29-15 E. 41-01 N. 
JJ ⁵ RE RE FTI Ih 
Corzxna- Zeeland, Denmark, Europe 13.90 E. 5574 N. 

+ HAGEN, „ 0 OONTG.; 0009 RAINY . 
th, Morea, Turky, Europe 23-00 E. 37-30 N 

i ; a 1 8 } , r 


* 


3 


e 


5 


of Tast of Latitude ani Legt, G. 17% 


R 5 Provinces, Countries, 2 Longi- Latitude. 


| _ ©, nerd." tude, 
; D. M. D, M. 
Car, © Muniter, Irehnd, . Europe 8-25 W. 51-40 N. 
Cracow, "ues Poland, Poland, Europe * 30 E. 5-10 N. 
D . 
YAmaſtus,s | Tuky, Aa 37-20 E. 33-1 N. 
a „ Poland, Europe 19-09 E. 122 N. N. 
7 2 | 
Delft, . Holland, Netherlands, Europe 4- 5 E. 52. 6 N. 
DzLty, Delly, Eaſt-India, Afia 579-00 E. 28-00 N. 


Delphos Achaia Turky, Europe 22-15 E. 38-30 N. 
Dettingen, | Wetteravid, „ Europe hy E. 3050 N. 


Dieppe, Normandy, France, Europe 1-15 E. 49-55 N. 


Doux 8. Hiſpaniola Iſland, Americ. 50-00W. 18-20 N 


Dover, Kent, England, Europe 1-25 E. 51.10 N. 


Das Dbzx, Saxony, , Germany, Europe 13-36 E. 51-00 N. 


Drontheim, Dronth eim, Norway, Europe 10-30 E. 64-00-N. 


Duslix, Leinſter, Ireland, Europe 6-25 W. 53-16 N. 


Da , ee e Europe 2-20 0 K. 5 1 Ne 
. . Ny | 5 : | 


REEF 


BURGH, 


| Embden, Embden, Ae. Europe 6-45 E. 53-40 No 


Erzerum, ' Turcomavia, Turk . Aſia 41-00 E. 40-00 
Exeter, e England, 


F 
st. Ne,. Mexico, * Amer "Fi W. 4 N | 
Ferrol, _ Gallicia, Spain, Europe -goW. 43-30 N 
Fez, Fez, | Morocco, Africa 6-00W. 33-30 N. 
Frozen Tuſcany, Itay, Europe 121 — 43-46 
Franckfort,  Weteravias Germany, Europe x 6 30-E. 50. 10 
Friburg, e. 1 — 5 E. . 
J 
XExEva, Savoy, Traly, 3 660 K. 46-18 N. 
; Geznoa,Genoa, Italy, Europe ' 9-30 E. 44-30 N. 
Gibraltar, Andaluſia, Spain, Europe 6-00W. 36-06 


Glaſ Clyſdale, Scotland Europe 4- 8W, 56-0 N. 
gs n, "_ 


— 


Eolu- Lothian, Stat, © Europe pm”, 56-00 v. 55 


Europe * « $9-44 N. | 


— OT oh. ade —__— —— 
- 


Towns. Provinces. Countries. 
Goa, 5 Malabar, Faſt-India, 
SGottenburg, Gothland, Sweden, 
renoble, Dauphine, France, 
H. AD | 
Hass, Holland, Netherlands, 
Ham- Holſtein, Germany, 
r b I 
Hanover, Saxony, Germany, 
Havanna, Cuba _ Iſland, , 
Heidelburg, Palatinate; Germany, 
Helena, St, Helens  Ifland, _ 
AMEs- james County, Virginia, 
Town, | | 1 


Lis Box, Eſtremadura, Portugal, 
Lox Dbox, 
Londonderry, Ulſter, 
Loretto, Pope's Territ. Italy, 


LovigBouRG,Cape Breton iſland, 


— 


Aſia 


ERUSALEM, Paleſtine, Turky, 
Ingoldſtadt, Bavaria, Germany, ' 
Inipruc, _ Auſtria, Germany, 
Israuan, Iracagem, - Perſia, 

K Ingſton, Jamaica, American Iſle, — 
_ &% Koning(-Profflia, Poland, 
( __burgb,. f n 
3. 
Eghorn, Tuſcany, : Italy; | 
| Leipfic, Saxony, Germany, 
Lepanto, Achaia, _ Turky, _ 

Leyden, - Holland, Netherlands, 
LitGe,- Liege, _ Weſtphalia, 
| N L 4 Peru, 9 
Liſle, Flanders, 


Middleſex, England, 
Ireland, 


= 
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Quar- _ Longi- Latitude, 
ters. tude. 

| D. M. D..M. 
Aſia 73-20 E. 15-31 N. 


Europe 11-30 E. 57-42 N. 


Europe 5-28 E. 45-12 N. 


Europe 4-00 E. 52-10 N. 
Europe 9-40 E. 54-00 N. 


Europe 9-35 E. 52-32 N. 


Amer. 84-00W. 23-00 N. 
Europe 8-40 E. 49-20 N. 
Africa 6-30 W. 16-00 N. 


Amer. 76-οᷣ W. 37-30 N. 


36.00 E. 31-50 N. 
Europe 11-30 E. 48-45 N. 
Europe 11-26 E. 47-12 N. 
Aſia Fo- E. 32-25 N. 


77 W. 17-30 N. 


Europe 21. 50 E. 5-40 N. 


/ 


Europe 11-00 E. 43-30 N. 
Furdpe 12-40 E. 745 N. 
Europe3o-00 E. 38-00 N. 
Europe 400 E. 52-09 N. 
Europe 5-36 E. 50-39 N. 
S. Am. 56-00W, 12 1 S. 


Netherlands, Europe 3-00 E. 50-38 N. 


Europe 9-2;W. 38-42 N. 
Europe 00:00 5$1-31.N 
Europe 7-40W. 54-52 N. 
Europe 15-00 E. 43-15 N. 
Amer. 61-30 W. 46-54 N. 
8 Lubeck, 


"LOS. 
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| f D. M. D. M, 
Lubeck, - Holſtein, Germany, Europe 10-35 E. 54-20 N. 
Lyons, Lyonols, France, Europe 4-45 E. 45-46 N. 


M, 


Avk1D, New Caſtile, Spain, Europe 4-15W. 40-25 N. 
"_ Mag- Saxony, Germany. Europe 12-00 E. 52-25 N. 
deburg, N | | „ TDN 5 
Mahon Minorca Iſand, Europe 4-06 E. 39-451 N. 
Majorca, Majorca Iſle, Spain, Europe 2-30 E. 39-30 N, 
Malo, St, Bretany, France, Europe 2-00W. 48-40 N, 
Malacca, - Malacca, Eaſt-India, Aſia 100-00 E o2-12 N. 


Malaga, Granada, Spain Europe 4-45 W. 36-40 N 
Malta, Malta Iſle, Mediter- Europe I;-00 E. 35-54 N. 
. | 1 ranean, | 

MaxTua, Mantua, Italy, Europe 11-15 E. 45-20 N. 


Marſęilles, Provence, France, Europe 5-20 E. 43-15 N. 
Martinico, Martinicolſle, Weſt-Indies Amer. 61-00W. 14-30 N, 


Mecca, Mecca, Arabia, Afia 330 E. 21-20 N. 
Mentz, Mentz, Germany, Europe 8-90 E. 49-07 N, 
Meſſina, Sicily + Ifland, Europe 15-40 E. 38. 30 N. 
Mxxico, Mexico, North Amer. 10 3-οο W. 20-00 N. 
Milan, Milaneſe, Italy, Europe 9-30 E. 45-28 N, 
Mocho, Mocho, Arabia Felix, Aſia 45-00 E. 13-00 N. 
Mop zva, Modena, Italy, * Europe 1-20 E. 44-34 N. 
Montpelier, Languedoc, France, Europe 3-50 E. 43-36 N. 
Moscow, Moſcow, Ruſſia, Europe 38-00 E. 55-45 N. 


Munſter, Weſtphalia, Germany, Europe 5-10 E. 52-00 N. 
Munics, Bavaria, Germany, Europe 11-32 E. 48-02'N, 


. | | 
A TAmur, Namur, Netherlands, Europe 4-50 E. go-30 N. 
4 N Nancy,Lorrain,' Germany, Europe 6.00 E. 48:41 N. 
Nanking, Nanking, China, Aſia 118-30 E. 32-00 N. 
NaeLss, - Lavora, Italy, Europe 15-00 E. 40-50 N. 
Naſſau, Upper Rhine, Germany, Europe 7-25 E. 50-21 N. 
Norwich, Norfolk, England, Europe 1-26 E. 52-40 N. 
Nuremburg, Franconia, Germany, Europe 11-00 E. 4927 N. 


— 
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Czacow, Tartary, Turky, Europe 34-00 E. 46-00 N. 
Orange, Provence, France, 


Oſnabrug, Weſtphalia, Germany, Europe 7˙40 E. 52-31 N. 
Oſtend, Flanders, Netherlands, Europe 2-45 E. 51-15 N. 
Oxford, Omi, e Europe 1-15 E, $1-45 N. 


P. 8 7 


Paita, Peru, Soutn Amer. S0. W. 5-00 8 


PaLErRMo, Mazara, — Europe _ 38-30 N. 
Afia 39-00 E. 33-00 No | 


Palmyra, Syria, Tur 
Panama, arien, Terra-firma, Amer. J.. W, 


Europe 4-46 E. 44-10 N. 


Adua, Venice, Indy; e 12-15 E. 45-22 N. 


Paris, lle of France, France, Europe 2-25 P 4e N N. 5 


PARMAy Parmeſan, Italy, 
Pavia, 4 ilaneſe, © he 


Pov, alt-India, Aſia -00 E. 17-30 N. 
PEKING, Pee, Fu Ma 11 + Hi E. 39-54 N. 


Europe 1 1-00 E. 44-45 N* 


Europe 9-40 E. 4 45-15 N. 


St. PETERS- Ingria, Ruſſia, Europe 31-00 E. 60-00 N. 
_ BURG, A 
Pr1LADEL-> erte North Amer. 14:00W, 40-50-N, 
___PHIA, - 

—. ' Tuſcany, - Italy, Europe 11-150 E. 43-43 N. 
Plata, Plata, 1 Amer. 66 W. 22-30 8. 


Plymouth, Devon, lan Euro 00 W..50-26 N, 
Pondicherry, Coromandel, Eall-India, a. Abe. a, 


Port Orient, Bretany, 1 ö * ee 47-42 N 


Porto, or Entreminho Portugal, Europe W. 4430 N, 
Oporto, Douro, - 


Parto Bello, Darien, a Terra - firma, Amer. 52.200. 9-33 N. 


re Rico, Porto Rico Ifland, Amer. 65-00W. 18-00 N. 

Por Roy Al oven — Amer. 57-00W. 19-30 N. 
Portſmouth, - Europe 1» 6W. 50-48 N. 
Potoſi, Les, __ Amer. 67-00W, 22-00 8. 


PRAGUE, — — ohemia, * ö Europe 14-20 E. FO-QO N. 
8 2 — pn — Europe pts > E. 5 5 N. 


Wrsze, French Canada, N. Am. „ew. wary. 


| Quito, Quito, Pen, S. Am. 78-00 W. 00-1 


„ Ce * f | Rami ies, 


11-56 Ny | 


— 
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owns. .- Piyinerss Countries, Quar- Longi- Latitude. - 


STRASBURG, Alſace, 


Suez, - Suez, 1 / 
SURAT, 8 
Sarnau, "i 
Syraculs, * ar 
1 | 
FTVangier, Fe, 
T TzMs- Temeſwaer 
Wann | 
Tetuan, . 
' Tinmonth, Northu 
land, 
Togolsxt, Siberia, 
ToLzpo, New Caſtile, 
Tory Torne, 


ters. tude. 
jk Braba Netherlands, E 3 
Amillies, nt, | Netherlan urope 4- o- * 14 
Ratiſbon, Bavaria, Germany, Fuse 152 E. A+ N. 
Ravenna, Romania, Italy, & 3 30 NM. 
Rnobgs, Rhodes Iſland, ty | 1 20 N- 
Rochelle, Orleanois, France Europe 1- f W. 46 N. 
Rotterdam, Holland, Nethe nds, Europe 9 E. 52-00 N. 
Rouen, ormandy, France, Europe 1+ 6 E. 49-26 N. 
Rome . TM Italy, Europe 13-00 E, #154 N. 
; 8. : ; \ 
YALANKA- Ratkcia, Sclavonia, Europe 21-00 E. 43:29 N. 
| MEN 
Salifbury, Wiltſhire, England. Europe g 1-W. gi 6 N. 
Salonichi, Macedon, Turky, Europe 24-00 E. 41-10 N. 
SAMACRAND,Ulbec Tartary, ' Afia' - 66-00 E. 40-00 N. 
Samos, Samos Iſle, Turky, Afia 27-30 E. 37-30 N. 
Saragoſſa, Arragon, . pe . 5 5W, 41-32 N. 
Scanderoon, Syria, urky, Aſia 2 36-15 N. 
Seville, Andaluſia, Spain, Europe of 5 37-15 N. 
Sheerneſs, Kent, ngland, Europe 00-50 E. Log N. 
StAu, 85 | Eaſt-India, Aſia 101-00 E. 14-18 N. 
Smyrna, Natolia, Turky, Aſia 27-00 E. 38-28 N. 
Spaw, Li Germany, Europe 5:50 E, 50-32 N. 
STOCKHOLM, Up andia, Sweden, Europe 18-00 E. 59-20 N. 


Africa 34-30 E. 39-00 
Aſia 72-20 E. 21-10 
Amer. 


. * 95 37-25 155 


Morocco, Africa — 35-40 8 
Banriat,” Europe 22-00 E. 45.55 N. 
Morocco Africa 6-35 W. 35- o N. 
France, f Europe E. Ne N ! 
England, Europe 1-00W. 55-00 N. | 
Ruſſia, Afia 63-00 E. 58-12 N. 
Spain, Europe 8 39-50 N. | 
land, Europe 22-45 E. 65-51 N. 


Hoge 0-15 E. 4545 N. 
TgznT, 


Europe 7-35 E. 48-35 N. 


56-00W, 6-30 N. | 


. - - - ——— 


* y ' 
1 - 1 — 
.* * * 1 
4 4 
1 * 1 1 
% 
. * 
3 a _ 
. 1 F - > a — — -» 
—— on AO lier te r—- — —— . — 
* * 3 - o = 
3 
— 
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dee. dae. 
| 5 | ol ny „„ 
I Italy, Europe 11-00 E. 46+ f N. 
'Tz1trs, or Treves, Getmany, Europe 6-10 E. 49-5 5N, 


- ent, | | 
Ri1POLI, Tripoli Barbary, Africa 14-30 E. 32-54 N 
Tripoil, : LM * 3 Tory, 5 Aſia 54 5 E. 34-30 N. 
Troy Ruins, Natolia, Turky, Aſia 26-30 E. 39-30 N. 


Tunis, Tunis, Barbary, Africa 10-00 E. 36-20 N, 
Toxin; © Piedmont, Italy, + Europe 7-16 E. 45-4 N. 
Tyre, Paleſtine, Turky, Aſia 436-00 E. 32-32 N. 
V. | OY Yo | 
Valencia, Valencia, Spain, Europe oo- 35 W. 439-20 N. 
Venids, Venice, Italy, Europe 13-00 E. 45-25 N. 
Vera Cruz, 'Tlaſcala, Mexico, Amer. 100-00W. 18-30 N. 
Verona, Venice, Italy, Europe 11-15 E. 45-26 N. 


Verfailles, Iſle of France, France, Europe 2-15 E. 48-48 N. 
Vienna, Auſtria, Germany, Europe 16-20 E. 48:13 N. 


Uru, Swabia, Germany, Europe 10-00 E. 1 N. 
Upſal, Upland, Sweden, Europe 17.30 E. 60-00 N. 
Utrecht, Utrecht, Netherlands, Europe 5-00 E. 52- 7 N. 
i * 
TH W... Warſovia, Poland. Europe 21- 5 E. 52-14 N. 
SAW, 6-36, 


Waterford, Waterford, Ireland, Europe y-ooW. 52-12 N. 
Weymouth, Dorſetſhire, England, Europe 2-34 W, 50-49 N. 
Whitehaven, Cumberland, England, Europe 3-16 W. 54-30 N. 
WILLI Aus- — Virginia, Amer. 76-30 W. 37-20 N. 
' BURG, . 1 IH 
Wittenburgh, Saxony, Germany, Eurppe 12-20 E. 53-20 N. 
Worms, Palatinate, Germany, Europe 87g E, 49-38 N. 


"IF 5 F | -| 


| NF Armouth;Norfolk, England, Europe 2-00 E. $2-45 N. 
1  Yorx, York, Narth Amer. q2-30W. 41-09 N, 

| 1 _ New, 1 ot | ; : £9 . 
2 15 : Gene — ie 
WELL, Saxony, © many, Europe 10-50 E, 52-52 N. 
Zukien, Zurich, Switzerlang, Europe $-30 E. 47-52 N. 
£2 Zi 3 | | | CHAP, 


| 


- 


A wy * "+ 
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\ 


(2 By. * | 


PF 


2.—.— == © e O8 


2 S S0 S 05000002 | 


8 b. VI. 


Concerning the True Gg . 


 Macnitups of 'the Earth, toith 


the Proportion of LAND: and Warn | 


on its Snnges. 5 


＋ appears to me neceſſary to FM 


Þ Ficvss of the EARTH; for tho 
Der , the Form of it be very near] y ſphe- 
rical or globular, yet it is not 8 85 ſo, but is 


2 of that Figure which is produced by a Semi- 


elliphs revolvi ing about its Shorteſt Diameter; 
22 which is uſually called an Oblate Sphe- 
_ roid; ſo that it is to be underſtood from, 
: "Trance © that the Axit of the Earth is leſs, or 
ſhorter, than the Diameter of the EquaToR, 
whereas in a Globe, all the Di ameters are 
equal, 
As the true FIG RRE of che EARTI is e 
very rIiRsT PRINCIPLE of GEOGRAPHY, ſo 
as an Article of Science, it is fit the young 
Student ſhould have proper Ideas of it, eſpe- 
l as in former Ages it it was not known 15 
I: all; 


ſomething concerning the true 


— 


* — . . N £ * 1 
* = * £ 
* . * WY - "2X * 
ey * a 
— — — * = ay 2% d — 5 
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ter, extended every 


EY 


I 32 Concerning the true Fon: 


all; and in, the preſent Century it has been 
10 compleatly diſcovered as to have left 
ſearce a pff ility of Improvement thereiti 

by any of our Poferity. It is alſo neteſſary 
to 5 exkibit an Idea of the proper Figure of the” 
Eartb, to prevent any wroti 6 ag Aon 
from a conſtant View of the Ferręſtrial Globe 
in a true ſpherical Figure. To theſe we may 
add the very intereſtipg Conſequences of 
knowing the real Figure of the Land and 
Sea, "for per ſecking the Sciences of Geodefia, 
Alronomp, and Navigation, as they are inti- 

. mately connected therewith. 

It is very ſurpriſing to are how uni- 
verſally all the Ancients ſuppoſed the Earth 
to be Sully” a plam Sur pes 0} f Lond and Ma- 

ay. .indefinitely.; a 
Farm which. RY Senſe tevolts againſt 
on every Account; for (1.) The globular _ 
Figure of the Ocean pre ents itfelf notori- 
oully to the View of every Perſon upon the 
| Sea-Beach. (2.) The gradual Diſappearance 
of all Obje&s on the Sea, as they are view-" 
ed 25 0 the Shore; as firſt the Hull of a 
Ship, then the Mafts ; and laſtly, the Stream- 
ers and Pennants ; whereas, if the Ship mo—ꝛ 
ved on a lain Surface, all Parts would be- 
88885 indiſtinct and vani | from the > ibn 5 
once, and that at a vaſtly greater Di nce 
5 3 * — the Ship diſappears. ( 3) The 
_ ame thing 1 18 obleryed of Objects on Land b 
* 3 at t Sr. A, in their * HA. 
1 20h Ken a 


Wo Macnivede of * EAT. " 


ne Nc. (4.) The Fee? 2 Ns IR 
_ Eafth's Shadow on the Surface pf the!) 
in ee ar Erie, being circa, 


it müſt n F day | 


AG Form. 6. Th 25 5 
Hundred Millive of Miles of « Han 
would” eauſe 21 Tie Altefafion 75 


N "q Star, ds we know by the N —5 
Sar being of the fame Altitude in the 


OR Ty uſe Bias Dettmber Where if vou 


91 Mikes of" tlie OP 75 the 
3 Fo! lter the Star's K 1155 
ol Degree; An 1 Induptitable PRs of 

Flrthi's' Roti | 
_ theſe, and m 


other obwjous' and natural 


D Mn! f' oa, Earth's Figure” Te 5 


eſcape the Nonce"nbt- only of the” 


Zu, but eyen the Sager of ancient Times, is 


* y amazitip 25 1K 15 erfectly High 
e che Hus Us true Figur 1255 


ee 155 Deerees of 585 1 


The 72 cal Cave. Which foduces' # 


Fig ite of the Fürth 2 Utrle tent from 


2 tha of* N SPHERE Of © r feet GY. ed? is * | 


Vale 1 0 Pu Pires 8 


"thi" Avi ion; it is 12 fame P 9985 
a = — 2 Stone in a Sling is knowh fo ac- 


being fwiffly whirled round in a cir- 


lr bes and by which it Has a ftrong 
# Cc | Endeavour 


n p — Fo » 
_ — * _ — - o 
Semen a Ply an _— 


R 


r Bericg Pighre. How *. 


— RR 


0 


7 = 
* 


=, ther from 
5 Fah be Motion; and all t 


i 


184 Concerning the True Fick, m 


Endeavour to recede or y from the Hand, 
er Center of Motion. 


L\f 3 


juſt ſo all the Parts of the Earth W | 
vour fo. off from the Axis of 5 5 5 
jos would, actually do ſo if they were 
| rether by a far ſuperior Force, viz. 
_ 0 9 ; by which they con- 
ſtantly. tend towards the Earth Center, and 
8; reef Kelle the Centripetal Foxck. 
Then a and a] weak Force act 


| Nag 
againſt _ other, the Effect of the, former 

: Wer be leſſened by the, latter; and as the 
e Force is greateſt in Parts about 


the E. quator, where the Diſtance from... the 

Axis 1 18 reateſt of. all, ſo the Force of 7 
vit there be moſt. of all abated 
1 conſe cn all thoſe Parts receded 

Center when the Earth was rſt 

he Parts of the 

th being connected by. à mutual Cobefion, 


As the Eguatereal. Parts. receded, the. P 
85 "lar Parts LENT accede towards rbe cog 


and fo the extreme Parts of the Earth By: 
indue a Figure or Shape ſomewhat differ, 


from that. of; a. Globe or Spheres that is, 1 


muſt be a PHEROID.. WTO OT ION} 


"= Te 39. known from the PaipcipLes 


of hyfic GEOMETRY, that the. Propor- 


75 tion of Gravny. 70 the Centrifugal For | 5 
28 289 0 1, under the e 5 — 9 


decreaſes foyards the Poles. in 3 
| tion 


— 


aer of the EAR TI. 18; 1 


tion to the Squarty of: the Cofenes of the Lati- 
tudes; and t 1exefore under the Poles it de- 
ſtroys nothing of the Power of Gravity, 
Which has — 59 its full Force. 
Now becauſe Ofavity encreaſts from the 
| Equater to the'Pates, it will ſenſibly influ- 
ence the Motion of long Pendulums by en- 
creafnig and diminiſhing their Weight, as they 
are carried toward the Poles or the Equator; ; 
for their Weight being greater, they vibrate 
quicker, and vice verſe therefore a Clock 
whoſe Pendulum vibrates. Seconds here at 
Londen, will not do fo at the Equator, 
where-Gravity | is lefs, for there it will vi- 
brate ſlower,” and che Plock will fe. Th me 
of Courſe. as ha "tg we dee 
Indeed, it was 5 fi in going of a P 
him Check, which firſt gave a Hint of the 
variable” Force f Gravity in different Lati- 
tudes';- for in the Year 1672, Mr. Richer. 
carried a Clock from Paris to Cayenne, in 
North Lat. 4* 56" 17”, where he found that 
iv order to its beating Seconds f mean Time, 
he was obliged to ſhorten the Pendulum one 
Lins and a Barter, or a little more than a 
Tentb f an Inch; which *plainly proved, 
that Gravity was adi leſs there than at 
Parts or London * hogs: 1 
The Pxrrosopnzks c Marie 
x TICKAN 8 being F e ee appri⸗ 


Ius at, A 1 


1 2 


* See my knowl of Clocs-Wons, Chap. xiv, 
and xv. in Vol. I. of Mathematical Ius ri rur gs. 8 
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184 Concerning the True Fag unx, 
ſed that the Earth was: not truly a Mere, 
Is if poſſible. 
Fu he | 
actual MENSURA TIONS they well knew 
if the Figure was not. ſpherical, the Degrees - 
of the Meridian could.not. he equal in 5 
12 9991 but muſt be leſs near the E 
ee larger towards the als, Ne 


ns: 


ch Was flatter, gs A 
1 the, arduoys and unprece· 


; dented Taſk was undertaken, and a Degree 
was meaſured. 1 in many different Parts of tho 
Mendan, With ſuch Succeſs as fully au- 


1 Exp >Qation:; and that "the Reader 
Rave : ome Idea pf. their Meaſurements, 


9 Pin juſt mention the principal Ones, which 
were the following; 


In the Year 1718, FS . 8 


: 9 the Oe oth. of the Meridian thro 
FRANCE, which gave the Length oA Degree 
i the, Parallel 49? 5. equal to $7483 


- 


[05 es. 117 ' 711 3. 
In the Wo. - 35, 425 the joint. Order of 
the Kings of; CRANE and Ao a De- 
GREE Was meaſured at Quito in PERU, in 
ks pe and Was found there equal ta 


at. 15 an 
167075 Toe nfs yea 
£1 In the Year 17365 2 wo Has Rivals 
Order, a 1 
. 9 89 


ree was meaſured at the. Artic 
| found to contain .57438 .Tojſer, 

. 824 ae are 8 WM an Baie 
. 2 0 s 11 rene E 


3 , 4 " TY. 
2242 ren 11 WT. TI wy A & » 4d 1 1 Pf 
8 — * * as 3 k 


k 2 . f g . an 


pe” Macnreupe of - the Bang ) oy 
-N F rom .thefe ſeveral Meaſures. of ca 


in the diffgrent Parts of the Meridian, it jk ; 


found by Calgulation®, that the Ratio of the 
Axis of. ay Earth to a Diameter of the Egua- 
tar is as 1019 to 1024. And it is from thence 
alſo found, that the Axis of the Earth is 
7932 Miles, and a Diameter of the Equa= 


tor 7971, which therefore expoeds the Aris 


by 39 ee po 


By the fame Gakatios 7 it is "als. found, | 
- thata Degree at the Pole exceeds: a Degree 
at the Equator by 830 Toiſes, or a little 


more than an eli Mile, It thereby 


alſo further appears, that a Degree of the 


Meridian in the Parallel of 54? 44 is equal 


to a Degret in the Equator, which exceeds. 


the firſt Degree of the ee by 546 vue | 


| or, of a Mile. ; 


If we add the Toiſes ! in ths two: eu | 


Degrees of the Meridian, half the Sum will 
be 57041, the Length of 'a Mean Degree, 
or Degree in the Meridian of à GLoze juſt 
equal in Bulk to out ellipſeide. Earth, T 


chyide $794k by .824z and the patent 


69. 543-will be the Length of a Degree 


Great, Circle of ſuch a Globe; . oof Zu | 
tiphed by. 360 wall give 24922 Miles ſor the 


Circumference of a Globe equal to the Earth: 


; whoſe Diameter therefore wall be 7933 - | 


hh Miles +, 471 my} 1712 


; of See Manixzx' $ Mikzovus, Pt I. Hina 195 4 17. ; 


+ In my Suzver: of the So AR SysrEM, P F 85 
Diameter (Oy Taten: e comey. on 1 ret . 
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186 cenie the True Ni dd e 


The Diameter of the Earth. beilig 
known, the Square Mikes" contained in its 
Sorface will be 10% % and” its Solid 
Content in Cubie Miles will be upwards Gf 
261 39500000, or near 26140 Millions. 
*: Our EARTH is called the Terraguebus 
Grohr; becauſe its Surface conſiſts of 
LAND and Warzr. As the Land" ap- 
pears in very nnequal and irregular Parcels; 
under the Names of ' Continents, Nande, 
Capes, Ithmut, &c. and the ſame may be 
faid of the Warrx, the Method of eſtima- 
ting the Quantity of each will appear ſome- 
thing problematical, as it can be ſubject 
(under ſuch Circumſtances) to none of the 
common Rutzs of ee __ 
TANG WY POS IN Of 
But this is only one Caſe detlof many: 
where PHTLos6BHy approves itſelf the ge- 
nuine and | univerſal Gromertry; for 
the Weight” o Bodies more truh than heir 
B gives us the Meafüre, and conſes 
quently the Rario of their Quantities. Thus 
in the preſent Caſe, ſuppoſe; in the * 
that cover the ' Artificial Globes thoſe Parts 
which” repreſent Land were earefully cut 
out with a Pair of Sciſſart, and their Weight! 
in Grains taken in a ar allance and af- f 
terwards, the Weig ht of all the Parts re. 
maining denoting Tater, the Number 6f 
Grains which each Parcel weighed would 
exactly expreſs the Ratio of the Quantity of 
Matter in the 12 and conſequently give 


- "y 
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the Proportion of the terreſtrial to the 
aquenus Part of the Earth's Surface, a8 

far as they have been hitherto A 
This I have carefully perfornied with my 


_ own Hands in the Papers which make the 


5 8.58 of 28 ex's 28-Inch, Globe, and A 


2 of I wh hole WAS +. 115 Fans, 3 
rai 


bs fourth Part of, which. is 373 


of, wh ns, Which 
is more than the We che. of the Land 
307, though yery heir It. Therefore the 
Ratio of the, Land to Water, is, ati to 3, or 


, ws * . e e ow 


* 4 %*%. 4 


Pg „ 72 1 5 and, Seas afford- 55 


* ing a free Intercourſe. hetween the moſt di- 


A nations; at t tler ſame Time that they 7 


Va juſt Quantity. of Varours, for 

Formation, of, Croups, to water, the Sur- 

| face of the Earth,, for the Purpoſes. of every 
| Specaes of LIBE. aud, VEGETA ION that; the 


infinitely , wiſe. * Ln dont bas 
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2297 1,24 inks 
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thg an 'eafy und- Adeguäte Idea of the. th 
Consrirution of the Sr of 


Wortd, and, VFCur, the Fick Prin. 


.CIPLEs. of Asr RON OMV 2 GeookrAaray 


0 effential a F 8 Education which our Eng- 
tf Youth I aye. Ini order to remove 


this 8 1 have contrived à "Manual 
Ok RER, that ſhall come at a ſmall Price, 
and wilt readily. ſhew what is, and what is 
not the true Sy ſtem o the World, with its 
various Phenomena, or Ap cartnces of Day © 


and Nrd nx, Viciffitude df the SzAdovs, 


Nature of Eetteses; Fc. as will be eaſy to 
apprehend" from an Account of its ne 


 ahd various Uſes, as follows.” dee. 
I. This Machine is made to rtf the 

a7 A Prdlenidic Syftem, or ſuch as is vulgarly te- 
<a * Sos from Prolemy, « celebrated Aftronomer of Ale L 


GYPT, who died A. D. 147. 
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dhe might with; oft 
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A New Manuar OR EAT. 189 
ceived, which places the Earth in the Cen- 
ter, and the Planets and Sun revolvitg about 

it. And at the ſame Time affords a moſt 
manifeſt Confutation of it. For you plainly 
ſee, in this Conſtruction, (1.) That the 
Planets Mercury and Yenus, being both with- 

inthe Orbit of the Sun, cannot be ſeen at any N 
Time to go behind it; whereas we obſerve "Vi 
them as often to go behind, as before the 
dun; in the Heavens. (2.) It ſhews, that 
as the Planets move in Circular Orbits about 
the Centtal Earth, they ought at all Times 

| to be of the ſame apparent Magnitude; where= 

: as, on the contrary, we obſerve their appa- 
rent Magnitude in the Heavens to be very 
variable, and ſo far different, that (for In- 
ſtance) Mars will ſometimes appear as big 
as Jupiter nearly, and at other Times you 
will ſcarce know him from a five Star. 
(4+) It ſhews, that any of the Planets might 

be feen at all Diſtances (from the Sun) in the 
. Heavens, or, in other Words, that when 
the Sun is ſetting, Mercury or Venus may be 
ſeen not only in the South, but even in the 
Eat; which Things were never yet ob- 
ſerved. (4.) You lee, by the Planetarium, 
that the Motions of the Planets: ſhould al- 
ways be regular and uniformly the ſame; 
whereas, on the contraty, we obſerve them 
always to move with: a variable Velocity; 
ſometimes after, then ſſower, and ſometimes 
not at all. (5.) By BY Machine you ſez. 


.* 


91417 
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the Planets move all the fame Way, viꝝ . 
from Met to East continually.” But in the 
Heavens we ſee them move ee direct 
from. ee, to Eaſt; ſometimes Retrogade, 
from to Weſt, and at other Times to be 
Stationary. All which Phænamena plainly 
prove this Syſtem to oy A falſe and abjurd 
feuer. Sab 128988 Din | 
II. The Truth of the Copernican, or So- 
142 SYSTEM! of the Wor TLD, whichiplaces 
the Sun in the Center, and the Earth among 
the Planets, is hereby moſt clearly repre- 
ſented. For taking the Globe of tbe Burth 
from the Center, and. placing thereon. a 
large gilt Ball for the 33 reſtoring 
the Earth. to its proper Situation ãàmong the 
Planets, then every Thing will be right, 
and agree exactly with celeſtial Obfervationss 
For turning the Winch, (r.) you will foe 
the Planets Mercury,and: Hanus go both be- 
fore and behind: the Sun, or have two Con- 
junctions. (2.) Vou will obſerve Mercu 
never to be more than 215, and Venus 47% 
from the Sun. (z.) That the Planets; and 
eſpecially Mars, Will be ſometimes much > 
earer to. "the Earrbᷣ than at others, and there= 


re / in e much larger at one Time 


* Due U 1 50 f 

* 80 Ale ves 5 ener, a 1 
4 AsTRONONMHER of Nuſfa- Rqyal, who revived. this Syſtem 
(formerly taught by the School of Pythagoras) and proved the 
ruth of it beyond all Di e 4 to 3 entire Satiſ- 


icon of the Pope and Can — See Biographia Philo- 
„ vomit 3 | 
44 1 2 "qt. | than 


| , 
— 
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A Now Manvar Onarny, 11 
than at another. (4.) Vou will ſee that 
the Planets cannot appear at the Earth to 
move with ah '\uniorm Velocity ; for when 

neareſt, they appear to move ſfaſter; and 
lower, when moſt remote. (5:) You will” 
= obſerye the Planets will appear at the Earth 
| J move ſom ty es, direct from Weſt "to 
t; and then to become refrbgrade. from 
E2ft to Weſt; and between both to be Sa- 
tionary, or without any apparent Motion at 
all. Which Things all correſpond, exactly 
| with Obſervations, and, fully prove the 
Turn of this excellent Syſtem. eien 
III. Allthe Prima LANs are here diſ- 
poſed about the Sun, and all the Seeondaries 
or Satellites, about their Primaries, in ſuch 
Order as we ſee, them in the Heavens, Again, 
you may here, repreſent jthe Syſtem in two 
arts, vig. of the inferior Planets, and of the 
berior; and then . comparative Diſs 
mances of each Planet from the Sun, and 
among themſelves, may be ſeen g and mau 
yery curious Things obſetwed, which de: 


8250 thereon; as the true Heſioceueria, and 


 - Gegcentric Places, the Parallatic Angle, the 

| Elrgetion, and the true Proportion of Difs 
 taxce from the Sun, Gc. Which are the 
very Fundamentals of , ASTRONQMY.31 aud 
are bere known, as it were, by Inſpection 


* 1 y 5. 4 4 "7 Tz * 
Nat 10 7 „AI 8091 999691 


only, 8. WE | 
IV. By this Machine you at once ſee all 


|" the Planets in Motion about the Sun wih 


„ © 


10 
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the ſame reſpeftive Velacities, and Periods. TY 


\ 


Revolution Which they have in the Heavens. 


The Work being calculated to a Minute of 
FIN from the hen Dif "CE 


Ut. | 6. 9 a 


8 4332. 12. 20 
"ra 10759. « * 5 


And 8 cada "A Carat General Law of 


3 "OT 


V. You will fee wy a Paget of 
the Earth's Motion about the Sun, as well 
ay thoſe: of the Reſt ore the 2 . for o 


ons ef che ins e Kd, er 9 2000 


be the ſame with the Periodical Time of the 
Planets,” biz. 88 Days in Mercury, 22 5 in 
Venus,” Ge. Whereas you here obterve, thig 
Time inſtead of being 225 Days, is no! 
than 383 Days in Venus; occafioned by the 
Parth's moving 1 in the mean Time about the 


Sun the fame Way with the Planet. And 
this Space of 583 Days always paſſes be. 
feen two like Man TER ot 1 in the 


IE 1509 500"18" $07 | Heayens, 


s — + *+ \ $'x | . + Ht 43 
(31437 inne 51 eit erer W 


* N 
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the Planetary Motions may be obſerved, dig. 
That every where the Squares of the Periodical 
Nef are proportional ta The, ubes "of the Di- 
N reſßedtvely. wk 
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Heavens. Hence the moſt important Point 
of Aſtronomy is ſatisfactorily demonſtrated. 

VI. The Diurnal Rotation of the Earth 
a about its Axis, and @ Demonſtration of the 
Cauſe of the different Seaſons of the Year, and 
different Lengths of Day and Night, are here 
anſwered by placing th Earth in the Center 
on an Axis inclined to that of the Ecliptic 
in an Angle of 23 * Degrees, and mn | 
the Sun move about it through all the Signs 
of the Ecliptic ; then will all the Variety of 
Seaſons appear from the ſame Cauſes as in 
the common Orreries, viz. from the fi 
rent Tnclination f \the Sun's Rays; (a.) the 
the different Quantity thereof which falls on 
a given Space; (3.) the different Quantity f. 
the Atmoſphere they paſs thro' ; and (4.) 
the different Continuance of the Sun above the 


Horizon at the ſame Place in different Times 


of the Vear; which Particulars conſtitute 
the Difference betwixt Heat and r in 
SUMMER and WINTER SEASONS. (oo 
VII. As the Globe of the Earth is: move 
able about its inclined Axis, ſo by having 
the Horizon/ of London drawn upon the Sur- 
face of it, and one half ſ vix. that oppoſite, 
the Sun) always covered with an Hemi 
ſphere 05 black Crape; you will here (more 
naturally than in any arber Orrery, ] ſee the 
Cauſe of the different Length of Dav and 
Nionr, by obierviug the unequal Portions 
of the Circle which * of Great Bri- 
| . | 


[4 
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| gain; or the City of Lom DON (ar any then 


Place) deſoribes in the light and dark Hemi 


ſpheres, at different Times: of the Year; by 
turning 1 Earth on Its: Axis with ;the 
Hand. + Jr). hgh? Arann 4A 8 5 Nun "1 
IVIII. 3 of the Sur and 
| Moon, the true Cauſes of them are here very 
_ ſeen ; for when the Meon is placed 
right Line between the Centers /of:;the 
| San-and: Earth, her Shadow, (by Candle- 
light) will fall on che Earth, and all who. 
live on that Part over Which the Shadow 
paſſes will ſee the Sun. eclipſed more or leſs. 
On the other Side, the Moon paſſes (in the 
aforeſaid Caſe): through: the:.Shadow- of. the 
' Rorth,and is by that Means eclipſed. ... And 
tze Mechaniſm of this Ortery. is ſueh, that 
any one who has à Mind: to do it, niay eaſily: 
repreſent the due Post ie and Nop S of. 
the Moon's Orbit; and thenee ſhew when, 
there will or will not he an Eclipſe of citber 
Luminary ; and what the; Quantity of each 
Will be; but this Affair I leave: to 7 ed 
chaſer, as itil eficreaſaithe Pri. 
IX. While the Moon is moving aboutithe 
Earth in the Center Il iff — ot rather: 
a glaſi Lamp, be ꝓlacedſat azproper Diſtange: 
te enlighteti the Earth; and Moon, you-will: 
ſee all the Phaſes of the Moon, nas meln. 8 
chbotomiaad, igibbons;\ fullgwatningi: Kc. 5 juſtꝰ 
as: they appear in the Heavens, „Vounwill a 
r bo aal ch in moreover, 


C IT v3 
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ol 7 - 


moreoyer obſerve all the ſame Phaſes. of the 


Earth as they appear at the Moon: 


* my * n £% | +IGe EV 1.4 ba el 
X. TheSATELLITESOf JUPITER ahdSan 


TURN are moveable only by the Hand : yet 


may all their Phenomena be. cally repreſents F : 


ed excepting the true relative Motions an 


Diſtances, thus : If that gilt Globe which | . 


before repreſented the Su x, be made now to 
denote een 
nets only be retained, then will the Jowzar 


Syſtem be repreſented; and by Candle-light 


on will ſee (the Machine being in Motion) 
he Immerfions and Emenſians of the Satelli 
into and out of Fupiter's Shadow; Vou wil 
ſee plainly the Mahner in which they fran 
his Body ; and tHeit Occuſtationt behind 1 
You will obſerve the various Ways in whit 


one or more. of thoſe Moons may at Times 
difappear. And if the Machine be ſet by 
Alte Wall, Ge. then, by the Projection of = 


er Shadowy, will be ſeen the Reaſons 


1y thoſe Moons always appear. on wy; 
805 piter in a" Right 1 xg 


o contrario. And the fame may 


Sarura's Pio? Moons, and is Ring. an 
rhe Ekpence would be but tnfling to, have 
Arms of à proper Length for the true Pro- 


L ional Diſtances of t Wr Satellites. ng * | 
XI. The Machine is not only ornaments 


ed, but rendered more geierally uſeful, "by | 


the Plate 1 ſomeYears ago publiſhe under the 


Title 


. 
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which are 70%, rothote' may appear 1 0 and 
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196 The Defeription and Uſe of 
Title of Synopsis SeirxTIA CoELESTIS; 
which is here made the Baſis of the Orrery, 
having the SoL AA SYSTEM in the Center; 
the Earth in eight different Poſitions about the 
| _ the Circular CAL END AR of MonTus 
and Days for the Old and New Stile; over 
uch the Planets move, and by Which their 
Motions may be compared and eſtimated. 
Then follow various 7 e Circles, 
viz. Right Aſcenſion, Declination, Amplitude, 
Equation of Time, Twilight, Phaſes of Sa- 
turns Ring durin 5 bis whole Period, &c. 
with their ng Boron ſes in the Sphere, all in 
one View; and, laſtly, a large and beauti- 
ful Eelir rie of the Twelve Sons here 
mikes the Solar Horizon, wherein the Place 
of the Sun, and Heliocentric Places of all 
the Planets are at any Time to be ſhewn. 9 5 
XII. Laſtiy, That Grand Phenomenon, 
thi Revolution of the Pole of the World about 
the Pole of the Ecliptic 1 in a retrograde Man- 
ner, in the e Space of 2 50 20 Years, (called 
the Great PraTonic Th Ax“) may here 
alſo be repreſented; and, of Courſe, the Res | 
ce 3 of the E Minor Points, the Motion 
of 1 46 apparent Pei rward through all 
thi Kees of the Ecliptic ; the Anticipe- 
tion, or or Treats of the Equinoctial Days, 


* BY 
* L 


80 call'd from Pl A To, the Diſciple . who 
-4 15 Gall to have firſt obſerved this apparent Motion of the Stars ; 
2 died in the firſt Year of the 108th Ohmpiad, on his Birth» 
e eee end yt og 
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and i Mutation of Seaſons through all the 
Calendar, with many other Particulars, will 
| by this Means be ſhewn, and tlie Ra tionale 
of thoſe otherwiſe myſterious eke will 
evidently appear. | 
The Inquiſitive Reader will ſee much 
more on this Subject in my Drsckspr ION 
and UsE of an ORRERY of a Ne Cox- 
$TRUCTION, lately publiſhed. _ Alſo in my 
Survey of the Sor AR SysTEM, he will 
find all the Damewnsions thereof reduced to 
Nee. STATUTR MILES. And in my 
LECTURE on. the ORRERY,. the Mundane 
SysTEM in all its Parts, is repreſehted me. 
illuſtrated by Seven different Macuines,  . 
which conduce more to form a juſt hn. | 
thereof hon * n 5 can 1 
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1 CHAP. VII. 


te Mzrhop of forming. all Kids 

of Spherical TaiancLss. on the 
; Mgt of the GLoze, uſed in the 
SOLUTION of the 'moſt confiderable 
"PrOBLEMS' in GEOGRAPHY, AsSTRO- 
 NOMY, Diallixe, Navicariox, 


WSN with the Rationale ſ the ene, 


1 


12XXE8 Spherical 8 18 
* AN the Ground-work of all the Prac- 
Arr. tice and Calculations in the a- 
N bove- mentioned maſt uſeful Sci. 


ences, ſo by the Sruxkr or GLoBe, the 


Origin, Nature, and Formation of this Kind 
of TRIANGLES become moſt Sen and 
eaſy to be underſtood; and conſequently the 
: Rational: of this, the nobleſt of all mona 
will moſt readily reſult from a bare Specula- 
tion of the Nature and various Pos1T10Ns of 
the CixCLEs of the SpHERE and GLoses. 

2. By MERIDIANs from the Poles of the 


World, herr 5 from the 
| Poles © 


/ 
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\ 
AY 
\ 
\ 


Poles of the Ecliptic, and the QUADRANT of 
— ALTITUDE, as a general Verticle Circle, va- 
rious Interſections are produced, and thereby 
numerous ſpherical TRLANGLEs will beform= + 
ed, as will be evident from the annexd PRo= 
 JECTION of the SPHERE in Plano for the 
Latitude of Lon Do; wherein 
Z is the Zenith of the Obſerver. ; 
N, 8, the North and South Poles of the 
Wohl. | EY 
E, P, the Poles of the Ecliptic. 
A. V, 2, the Places of the Sun, Star, 
EN Qs, the General Meridian. 
- NS, the Axis of the Sphere. 
A, Q the Equinoctial Line. "7 
H O, the Horizon of London. 
' s Cv, the Ecliptic, or Sun's Path. _ 
| RS E e 2 2, D, 
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Z D, the Prime Verticle, or Azimuth. 
E P, the Axis of the Ecliptic. - 
 _N AS, an Hour-Circle or Meridian. 
2 AP, an Azimuth Circle. 
E Y Pj a Circle of Longitude, 
36 Tropic of Cancer. 
vi the Tropic of Capricorn. 
3. By means or theſe Circles various ſphe- 
 rical Triangles are formed for Calculation. 
Thus let A be the Place of the Sun in the 
Ecliptic z then in the Right-angled Triangle 
AXC, we have 
CA, theSun' s Diſtance, or Longitude from 
the Equinox C. 
A X, the. Sun's Declination North. 
CX, the Sun's Right Aſcenſion 
ACK, the n of e of the 
epic. 
4. And the the re 5 in the Ho- 
rixon at Moon the Day of the Summer 'Tro- 
ny pic, and NMS, an Hour-Circle ; then there 
is formed the Right-angled Triangle N 0 M. 
in which we have 
N O, = A Z, = the Latitude of the 
Place Z. | 
MO,; the e from! tle Noth. 
NM, the Complement of the Sun's De- 


5 clination R M. 


ON M, the Angle of the Hur from 
. Midnight. 
0 N N, the Nee the Sun's Phan. 

5. On 


4 
} 
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On the ſame Tropical Day the Sun is 
at Six o Clock, becauſe the Hour- Circle 


2 Six is projected upon the Axis NCS; 


therefore in the Right angled T Nang ICK, 


we have 


I K, the Sun's Altitude at Six. 


CK, the Azimuth from the Eaſt at Six. 15 


C I, the Declination Nortn. 

1C K, the Latitude of the Place. | 

6. Again; when the Sun on the ſame 
Day comes to the Prime Vertical Z CD, 
his Place when due Eaſt and Veſi is at G; 


therefore in the Right-angled Triangle G B C. 3 


we have 5 
G B, the Sun's Dernuariun North. 


Ge, the Sun's Altitude when Eaſt or Welt. 15 


Be, the Hour of his being due Eaſt of Weſt. 
B CG, the Latitude of the Place. 


7. Suppoſe the Sun in the Horizon at M 5 


once more; then in the Rrght-angled Tri- 
gle M R C, we have 


CM, the Amplitude from Eaſt or Welt, 


M R, the Declination North. 

CR, the Aſcenfional Difference. © 
'R C M, the Co- Latitude of the Place. 
R M C, the Angle of Po/itron. 


e 
2 N, the Co-Latitude of the Place 2. 
A N, the Co-Declination. 
AZ, the Complement of the Altitude A F. 


AN Z, the Hour from . equal to 
A X. : AZN, ob: 


g. In the oblique Triangle AZN, we 


20K. The Us of tbe GLopts 7 
AZ N, the Azimuth from the North. 
| And the ſame may be done for any Star, 

at A, or any other Place. | 
9. Again; let V be any Star, then in 
the oblique Triangle Y NE, we have 
Y E, the a pas of the Star. 
VN = Co-Declination. . : 
NE, = A & = the Obliquity of the 
Ecliptic. 

NE Y, the Star's Longitude in the "EO 
ENV, the Hour from Midnight. e 
10. With reſpect to Geographical Problems, 
let Z, and A be two C1T1Es, then in the ob- | 
que Triangle A Z N, we have WO 
2 N, the Co-Latitude of the Place Z. 
AN, the Co- Latitude of the Place Aa. 

AN, the D. HFerence of Longitude of 
A and 2. 

AZ N, the Bearing of A from 2 

AZ, the Diſtance of the two Places. 

Z AN, the Angle of Poſition, _ | 

11. Laſtly, In NAvIOArlox, Problems 
of obligue Sailing do frequently occur, and 
require the Solution of Caſes depending 
u pan fp Spherical oblique T. 2 A 2 N, in 
whic 


Z N, is the C- Latitude of the Port, „ 


Ship Z. 
A N, the Co-Latitude of the Port A. bib 
AZ, the Diftance ſailed. _ 
ANZ, the Difference of Longitude. FI 
= 2 N, the 8 of the Courſe, 5 
12 In 
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12. In all Right-angled Spherical Triangles 

ABC, any two Parts being known, the 
reſt are eaſily found by the following Ana- 
logies, wrought by the dane en 
Sliding-Rule. 


— 


c TY AC: 

Ta. wy Q Sm | E. FF 
TREES EIS 
PF | 7. B— 
x Pre; | AC | N 25 BA:; E. _ 

I. Enn *;.08: ct AB: <BE. 
23 1 C | R: csAB;:; 8B: N. | 
GE EY. A B | tB:tAC: :R: AB. 
 O..] BGI KC. 
18 -*C | csAC:: Rr: csB: 7 * ac 


AC K BOC :: sB: SAC. 
do  C | csBC:R::ctB:tC. || 
AB | BC | R:csCA:: cs AB: C. 

2 | B SAB: R::tAC: tB. 


B 
AC 
. 
free R : csB ::tBC: 1A 5 
r 


AC | 
SAC: R:: AB: tC] 

| "BC'F-AB csAC: R:: csBC: csAB;]| 
4:V. | AC | B | s8BC:R::$AC:8B: | 
Fs arts 

B 


HC |. tBC:R::tAC : csC. 


91 i GC RN AB 
IVI. B — 2 sC : csB:: R: csAC. 
4 | BC tC: — R: 3 4 
4 


2 Au Oblique Ungled Spherical Triangle 
BCD, is reduced to two Right Angled 


ln theſe Analogies, s ſtands for Sine, cs for Co-ſie; 3 
for 7. angent, and ct for C o-tangent, - 


FR | 


. 


Find the Side DC, w 
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ones. ABC, and AC D, by letting a Per- 
pendicular AC, fall from hg ie le C to the 
_ " oppoſite Side B D, and then if 1 4 Paris 
of ſuch a Triangle be given, the other three 
may be found by the foregoing Table of 
Analo Pi duly applied to theſe two Right- 
angled Triangles; for Inſtance, ſuppoſe the 
| dern Angles B and D, together with the Side 
BC were given, to find the Side C D; then in 
f the Right-angled Triangle B'C A, there * 
given the Angle B, and Side B C, whence 
| t e N AC is found by the ſecond 
Analogy of Caſe III aboye. And now in 
the Right-angled Triangle A CD there is 
known the Angle at D, and the Side AC, to 
is known by the 
ſeeond Analogy of Caſe II. And thus you 
proceed for any other Parts given or fought. 
14. But this Chapter is intended only for 
ſuch Readers as would be well acquamitci 5 
with the Uſes; of the GLoze or SpRRE in 
7ts fulleft Exrent; and haye been inſtructẽd in 
25 firſt PRINCIPLEs of Spherical G ROME“ 
TRY. To ſuch, nothing here delivered will | 
be myſterious, or difficult; but if they deſire 
a further Eclairciſſement on this Sabſest, I 
ſhall take the Liberty of referring them o 


more to my InsT1iTUT1oNs of Mathematical _ 


SerENCEs, lately publiſhed in 3 Vols, 8vo. 


* 
" U * £ : * a 
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| Of the various As TEZRIS Ns and 
_ CarTatorues of STARS, in the 
Zodiac, and in the Northern and 
 Southerin HEMISPHERES: 


HE Surfice öf the Chiteriat 
GLoBe may be eſteemed a juſt 
and adequate Repreſentation of 
the concave _ xpanſe of the Hea- 
vent, notwithſtanding the Odette of 
Shictardus and others fo its Convexity, for it is 
eaſy to conceive the Eye, placed in the Cen- 
ter of the Globe, and viewing the Stars on its 
Surface, ſuppoſing it made of Glaſs, as ſome 
of them are; or If Holes were made in the 
Center of Day Star, then, as I ſaid, the Eye 
in the Center 'of the Globe, would view 
through each of thoſe Holes the very Stars. 
#n the Heavens repreſented by them; 5 

Becauſe it would be impoſſible to have 
2. 5 any 
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any diſtinct or regular Ideas or Notions of 
the Stars in reſpect of their Number, Mag- 
nitude, Order, D iftances, &c. without firſt re- 
ducing them to proper Claſſes, and arranging 
them in certain Forms, which therefore are 
called AsTERISMS or CoNSTELLATI1ONS; 
this was done in the early Ages of the World 
by the firſt Obſervers of the Heavens, and 


thoſe who made Spheres or Delineations ; of 


whom Sir Isaac NRwWTON reckons Chiron, 
the fabled Centaur, the firſt who formed the 
Stars into Conſtellations, about the Time of 
the Argonautic Expedition, or ſoon after; and 
that the ſeveral Forms or Aſteriſint were, as 
it were, ſo many ſymbolical Hiſtories, or 
Memorials of Perſons and Things remark- 
able in that Affair. Thus Aries, the Ram, 
is commemorated for his Golden F leece, and 
was made the firſt of the Signs, being the. 
Enſign of the Ship in which Phryxus fled t to 
Colehis, Taurus, the Bull, ww brazen 
Hoofs, tamed by Jaſon; 8 the Twins, 
vir. Caſtor and Pollux, two of the Argo- 
nauts; the Ship Argo, and Hydrus the Dra- 
gon, Cc. which all manifeſtly relate to the 
Affairs of that Expedition, which happened 
about forty or Gs: Yeats after S0LOMON's 
Death; or 34 Years before the Trojan War. 
z By this Means they could make Cata- 
logues of the Stars, record their Places in 
the Heavens, and call them all by their 
Names. A 1s 0 to be the fi . 
who 
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who framed a Catalogue of the Stars, which 
was afterwards copied by Ptolemy, and ad- 
juſted to his own Time, A. D. 140. The 
Number in this was 1026, After this Ulugh 
Beigb made a Catalogue of 1022, reduced 
to the Year 1437. Tycho Brahe refified 
the Places of 1000 Stars ; but his Catalogue, 
publiſhed by Longomontanus, contains but 
777, for the Year 1600. Bayer publiſhed 
a Catalogue of 1160. Hevelivs compoſed a a 
Catalogue of 1888 Stars, adjuſted to the Year 
1 660, - But the largeſt, and moſt compleat of 
all, is the Britiſb CaTaLocue by Mr, 
FLAMSTEED, containing about zooo, of 
which ſcarce 1000 can be ſeen by the naked 
Eyein the cleareſt and darkeſt Night, They 
are rectified for the Year 1689. They are 
diſtinguiſhed into /even Degrees of Magni. 
tude in their proper Conſtellations ; whoſe 
Names, together with the Number of Stars 
in each, and of each particular Magnitude, 
here follow, as I have taken them from the 
third Volume of the Hiftorza Celeftis. 

The Conſtellations of the TwELVvE SIGNs. 


7 —. [xe | Magaitude. 
Nan. 5 No, 12 
DSS 
— — BY 0: 0b; 4-144 44 $1 
. | 9 |. 1 2 4 6 12 32 22 
——— 1 1 O O 6 7 39 1 
. ˖ | 2 2 6 15 10 50/1 
. 89 t- 0 5.1019 45-0 
_—] 9] 27 51121 2 


Ff 2 ö Scorpio, 


/ 


% 
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orpio. 51 % o 2 2 12 525 q © 
Sagittarius, —— | 501 O 1 5 6 11 23 | 
* Capricornus. — | 51 O © 3 3 9 34 
- [Aquarius —— 99 1 0 4 7 31 50 
Fuciſ,— — 109 o © 1 6 22 54 21] 


The Conflellations of the N ORTHERN 


HRMISP HERR. 
— — A— w — — 
22 — 66 o 32 14 13 34 
| 3 — 70 1 2 10 7 15 32 50 
Anſer cum Vulbe. 34 % 0 043318; 6þ > 
Auriga. ——— | 68 | 1 2 1 10 18 31 5 
Bootes. "8 7..28 0, $10 11:47 
HY a e © 0. 5 7 9 30 
2 Caniei opardus. | 58 j. ©. Q 8 4 18 27 9 
ben.. 4.9.2. 3.4 3:34 
oma Berenices, | 40 | © 0 0 8 14 14 
orona Septen. 1 % n 6 © 
uns. 10 © 1 6 21 31 48 
Delphinus. —— | 18] © 0 6,0 2 g 1 
2 49 Q 1 7 13 19 1 
Equueleys. —— | 10 O 0 4 1 5 of 
Hereules, — |} 95. | © o 11 15 31 36 of 
Leo Minor. —— | 53] O O 1 5 11 33 5 
Lacerta. [16 9:0 0 3 6 7 
Hur. 444 0 © 0 312 21 
Lyra. 21 T0: 4-0-3 
Perſcus. 67] © 2 5 11 15 28 
% oe | 93:| 94.319 13/58, 
9. 527 ; 23 0.0 v4 1 18 - 
N 1 59 0 1 63 32 i 
IScutume | + 7 000 Q 2 4 1 C 
r 4 
en, | 69] 9:1 745 1326 
Triangulum.— 156 © 0 0.3 1 7 
' [Urſa Major. —| 215 | 6 5 35 58 91 2c 
 Jrja Minor. | 24 | 0 © 4 3 5 6 E 
anes Venatici. 25 20.4. D853 14:3 
4 wal, Sid Hh WL 8 b, Con- 
|» 
| N 
f 
| 
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* Conſtellations in the SovTnERN Hens 
SPHERE. | | 


Ara c Hu- | "TS. 2 
. 1550. "I 9 E 9 6 2 0 5 
Igo, or Navis [45 Jo 4 6 6 9 5 
pus. „ö‚öũð́Fn 0 0 4.3% 4 
on ny W951 43-8 
ants minor. — 16 11 © 1 0 3 9 
Ce tun. 78] 2 613 9 44 
Centaurus, . 
cum Lupo. 3 |” 5 
@meliontis, — JoJo o © o 9g 1 
 JColumba Noachi, 100 2 © 1 6 1 « 
Corona Anfr. — [12 Jo 0 O x 3 8 
is. 10e o 3 2 2 3 
Crater, —— [o o © 8 2 2 « 
ridanus. [| 68]0 © 12 15 20 20 
US. =—=— 310 Oo O 2 1 0 
ins. — lO 0.4 2 3 8 
— I , Bet Io 3 
— 0317's 
— 19190 0 0 10 7 2 
Orion. 802 4 4 25 20 25 
a. T0376 4-1 
Phenix. 10 1. 5::0- r-© 
Piſcis wolans. = 80 o 0 o 7 1 
vobur Caroling. 1210 1 2 7 2 © 
Sextans ———— [41 [0 © © 1 7 32 
Toucan, ————} 9% o 4 2 3 © 
- [Triangulum—— | 5 O 1 2 © 2 © 
Xibbias. —— | 610 0 1,2 1 2 


Pe 4.” n i W 7 W * SE. * 


| EL 


F. In the Zodiac, 943 44169] 4 
In the Northern Hemiſph. 1511 1 93 4 0 65 1 0 
In the Southern Hemiſph. 5471 4 = 5611360145 
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The Uſe of ſuch a Catalogue of Stars 
is very great; for from hence we learn, (I.) 
If any new Stars at any time appear, which 
have never been obſerved before. (2.) If any 
Star, which now appears, ſhall in Time to 
come diſappear. (3.) If the new Star which 
| ſhall appear be the ſame with a Star that has 
diſappeared formerly; and therefore, 4.) If 
the Stars have any periodical Times of Appa- 
rition. Hence (5.) The Means or Method 
of predicting the Appearing or Diſappearingof 
Stars. (6.) By a Catalogue of the Stars we 
compare their reſpective Places, Situations, 
and Dilance with Eaſe. (7.) By this Means 
we alſo compare and determine the truePlaces 
and Motions of the heavenly Bodies in gene- 


ral, and of the Sun, Moon, Planets, and Co. 


mets in particular, with many other uſeful 


Purpoſes. - i . 
Now it is actually Fact, that ſome new 

Stars appear, and that others diſappear ; yea, 

that they change their apparent Magnitude, 
and diſappear by degrees. 'Hipparchus the 
firſt of Men obſerved a new Star, (120 Years 
before Chrift} which occaſioned his making 
a Catalogue of the Stars. Another is ſaid to 
have appeared A. D. 130; another A. D. 

389 ; one exceeding bright in the gth Cen- 
tury, and another in the Year 1264. 
But the firſt new Star, of which we 
have any good Account, is that in the Chair 
of Caſſiopeia, firſt obſerved by Cornelius Gem- 
8 | Was 


and CArA Logs of STARS. 271 
na, on the gth of November 1 572, and by 
Tycho Brahe on the 18th. Sir Isa ac NRW- 
TON ſays it equalled Venus in Brightneſs at 
Its firſt Appearance, and gradually declined 
in its Luſtfe, till it totally diſappeared in the 
March following. This Star is ſuppoſed to 
be the fame that appeared- in the Years 945 
and 1264, having its Period about 316 of 
720 YIars, ES 110 n 
In Aug. 13, 1896, D. Fabricius obſery- 
ed another new Star in the Neck of the 
Whale; and through the 17th Century this 
Star was obſerved to appear and diſappear pe- 
riodicaliy, its Period being equal to 333 Days. 
The Phenomena of this, and the like Stars, 
are ſuppoſed to be owing to the Spots on their 
Surface, which ſometimes increaſe and ſome- 
times decreaſe, in the manner as we have ob- 
ſerved they do on the Surface of our Sun; 
for at ſome Times the Solar Spots are fo large 


as to be viſible to the Nake Eye, and ihe 55 


numerous at the ſame time; at other Times, 
no Spot at all has appeared on the Sun for 
two or three Years toget ger. 
The different apparent Magnitudes of the 
Stars are owing to their different Diftances ©. 
from us. Had we Teleſcopic Eyes, we ſhould 
ſee many more. Seventy Stars, and more, 
have been diſcovered in the Pleiades, com- 
monly called the Seven Stars; and all that 
Tract of the Heavens called the Milky Way 
(or Galaxy) is well known to be owing N 4 
2 W the 
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the Refulgence of a prodigious Multitude of 
Stats diſſeminated through thoſe Parts of the 
Univerſe, though at fo great a Diſtance as to 
be inviſible to the naked Eye ; yet are they 
diſcernable in great Numbers through a Te- 
leſcope, and more in Proportion as the In- 
ſtrument is better. But for the almoſt infi- 
| nite (at leaſt, inconceivable and immenſe) 
Diſtance of the neareſt fixed Star, the Rea- 
der may ſee a Calculation in the Ph:/o/oph. 
Britan. Vol. 2. P. 203, Edit. 3d: Alſo in 
my SURVEY. of the SOLAR SYSTEM, P. 121. 
Hence likewiſe we account. for that 
particular Phænomenon we call à nebulous 
Star, or cloudy faintiſh light Spots that ap- 
pear like Stars in an indirect View; for in 
order to this you have no more to do than to 
direct a good Teleſcope to any one of them; 
and you will be agreeably ſurprized with a 
View of a great Multitude of very ſmail Stars, 
which were the Cauſe of the /aminous Spot to 
JJ 
Io the very ſmall apparent Magni- 
tude of the Stars we owe their conſtant 7 wink 
ling; for being but lucid Points, every opake 
Corpuſcle or Atom floating in the Air, will 
| be big enough to cover and, eclipſe them, when 
they get in the Right Line connecting the 
Star and the Eye; which A/ternations of mo- 
mentary Occultations and Apparitions make - 
the Twimkling of the Stars we now ſpeak of. 


* * 
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CHAP..xX. 


45 intel of the Erriotocizs 
of the Arabic Namss of the Cixcizs 
and PoinTs of the Sefert, and of 


the CONSTELLATIONS and Principal 
STARS. p 


K Snob p not have made the leaſt ; 
| = I _ mention of the Mandi! Al Kamar,, 
FEES or the Manstons of the Moon, 

ſo celebrated among the ancient 
Arabians, were it not that they are the 
oldeſt Specimen of Aſtronomy. extant, and 
plainly ſhew the vague and uncertain Me- 
thods which were. uſed for obſetving the 
| Moon's Motions in the early: Ages of the 
World; as alſo. that we may have Occas 
ſion to refer to them in what follows upon 
theſe Subjects. F 

It is Ron to ſuppoſe, this Doctrine 

. 8 — | 


* 
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of the Lunar Mandzil, was originally de- 
rived from the ancient Chaldeans and Baby- 
lomans ; for in the Syriac Tongue, the Zo- 
DIAC, or CIRCLE of the Twelve Signs, was 
3 T 3% 3 
called r, 1. e. Manzolo, Inclina- 

ny 
tion; from J Nagel, to incline, or lean 


forward ; all which evidently denotes, a 
Denomination of the Zodiac from its In cL1- 


NATION to the Plane of the Equator. 


So that the whole Zopiac had the Name | 


Manzolo, from a Reaſon quite different from 
that for which the Arabians gave the fame 
Næme to the 28 Parts or Diviſtons of it; 
becauſe the fame Word 7 Nazal in Ara- 
Bic ſignifies hoſpitatus fuit, habitatum venit, 
he came to ſojourn, to inhabit, or to tarry 
 evith for a ſhort Time. Wherefore ſince 
the Moon runs through the Zodiac in 272 
Days, they, by dividing it into 28 Parts, 
allow one to the Moon for each Day, which 
therefore might be very properly called ,) * 
Manzil, i. e. Heſpitium, Manſio, Domus, 
i. e. the Manſion, or Houſe at which the 
Moon inns every Day. 64s 


* 


The learned Hv px, in his Notes on UL uu 
f BrIGH's Tables renders I Je Manazil 
al Kamer by Manfiones Lune, Manſions of the 
Moon; 1 Kamar being the Name of the 
Moon gem the third Day of the Month to 
the End. This Name might be given it 
8 N Probably 
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probably from the ſame Radix in Chaldee, 
D fornicor, to be made or bent in Form of. 
an Arch, which is the Figure of the Moon 
at rar ge. EE: 

Theſe Manſions take their Names from 
ſome remarkable Stars in each; the Ety- 
mons of which will be given in their 
Place; we ſhall only here fibjoin a Table 
of their Longitudes and Latitudes as they 
ſtand in the ſaid Tables of Ulugh Beigb, from 
which it will be pretty eaſy to form an Idea 
in what Manner the Zodiac was divided into 
the Man/ions of the Moon by the Ancients, . 
and that is all we think neceſſary to be ſaid 
upon ſo dry and inſignificant a Subject. 


[Al Hen'a 43. 1. 31. 
„Al Dira 3. 14. 19. 
8|1A1 Nethra, }3.. 29. 46.] 1. o. 


2 Al Botein I. 9. 2. 2. 12. Al Zubana 
Al Thuraiyai. 22. 1. 3. 45. 17A Jchl | 
Al Debarin |2. 2. 31. f. 15. 8 Al Kalb 

;|Al Hek'a z. 16. 31.13. 20. [19 Al Shaula 

/ 
8 


Al Terpha (4. 13. 16.121. 3. 


—— 


29. 28. . 
144A1 A'gal K 16, 10. 2. 9. 


wy 
CY 
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I is ſomewhat ſtrange that Scuicxhanp, 


12. [z iHAl Belda o. 0, 0. o. o. 
22 Al Däbih | 9g. 26. 20.] 5. 46. 
23 Al Bula io. 5. 14. Fo 37. 
4. 22. 134 0. 9. 24 Al Suüd 10. 16. 11. 7. 46. 
Al Zubra 5. 3. 4.15. 27. 26A] Achbiya|' 1. o. 10.] 8. 24. 

p 5. 13. 49+] 2+ Os 26, Al Mukdim|11. 18. 46.024. 55 
| | 27 Al Muchir o. 3. 55-118, 52. 
28 Al Risha | ©. 23. 1312s. 36 


who is the only Author I know of that 


treats profeſſedly of Arabic Etymolagies, 
ſnould be totally filent (in his Aſtręſcopium, } 
1 9 6 8 2 about 


WW 
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about. thoſe of the moſt remarkable Cireles 
and PoinTs of the SeyrRE, or GLOBE. 
Neither does Bainbridge, Gravius, Hyde, 
 Scaliger or Coftard make any meg of them 
that I can find. 

The Greeks, who 1 ta us the 
Aſtronomy of the Eaſtern Countries, have 

ven New Names to almoſt every Part of 
the Sphere, leaving only tua Points, and 
ro Circles of oriental "Eid Fan, which 
are as follow. _ | 

 ZeniTH is the Pol of N over our 
Heads, or the Vertical Point of the Sphere. 
But as moſt of the ancient Names have little of 
theiroriginal Purity and Formnow remaining, 
ſo this Word is a remarkable Inſtance of ſuch 


ſort of Degeneraey; for the Arabic Word is 


, Semat, Zemat, or Zemt, i. e. Cali 


Fertex, or Point of the Heavens over the 


Head. See Cas rETTus in the Radix Nb. 
3 * 
'Navir js the Pole of the Horizon 1 5 
our Feet, and therefore by the Greeks called 
Antipodes. We find nothing of the Original 
of this Word in Schict hard, Minſbe u, Singer, 
Spellman, Voſſius, or Baily; but! in Caftel/'s Lexi- 
con, under the Word 3, is the Arabic 


Wich has 59 Significations, and the 2th . 


has this Form l Nadjr, which ſignifies 


like, correſpondent, equal to another ; and thus 
the Nadir is alike, and anſwers to the Zenith, 
BAIN TY, 1s from the lame Original as 
3 2 enith 


— 


the ETyMoLocies, &c. 
Zenitb, viz, An, Semt, with the Particle MN, 


makes Al Zemit, corruptly called Azimuth; 


and denotes the Verticle Circle, which goes 


from the Zenith to the Horizon; as. e as 


to ſay, the Zenith. N 
ALMICANTER 18 Arien from ol 


2 Macanterat, from E Kanat; fo that with 
the Particle J, Prefix v5 and Suffix Jr there 


All 


is made at len; th, Almacantar, as it ſhould g 


be wrote, which i 1s any Carrie Bana, ta thy 
Horizon. ” 


We now add a Word or two INS 
the Conſtellations mentioned in the O 


Teſtament; as they are undoubtedly the 


moſt ancient Specimens, or rather F Ooty 
ſteps of Aftronomy, that are now extant, ſo 
they are the leaſt undei ſtood, or, perhaps 
it may be more truly ſaid, Not underſtood 
at all. They are the following : 


Asch or Aſh, in Heb. vy, Job. wo ths 


and xxxviil. 31. Aben Ezra, the moſt j Ju- 


dicious Commentator among the, Jerus, tells 


us that by Aiſb is meant the Greater Bear; 


but Dr. Hide takes it to be the bright Star 


in Auriga, called 5 „ FS 5 Some 


Jewiſh Rabbies tells us the Seven Stars are 
ereby intended; and others that it is. Als 


- deberan, or the Bull; + Al N it is Plain, | 


no one-knows what it is. 


CHEs1L, 505, Amos v. 8 Aebi nd 
Ifaiah Xi... 10. in which laſt Plan * 1 


in the Plural. Aben Exrq takes this to be 


the 
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the Scor = wp s Heart. Rabbi 7. anchum ſays, 
it is Canopus in the Ship Argo. Voſ- 
Aus thinks it is the Conſtellation Orion =. 
St. Ferom did of old. Dr. HyDz feems to 
think it muſt be Canopus, and the Stars about 
it; but Mr, Coftard ſuppoſes it u 97 
to be the Greater Baar. 

CuIN An is another Celeſtial Mee 
mentioned in Scripture, Amos v. 8. Job 1x.9. 
and xxxviil. 32. The Jewiſh Rabbies think 
that by my9-18. meant the Pleiades or Seven 
Stars, the Tranſlations vary greatly about it; 
the Targum of Jonathan upon Amos v. 8, 
retains both the Words Chimah and Chefil. 
And our Modern Commentators differ in 
Opinion no leſs than the Ancients ; ſo that 
as are quite in. the Dark about Chimah 

Tap 2A 

 MazzAaROTH, Una) is, ſays Aben Ezra, 
a Name for ſome Stars or other; as it is in 

the Plural, no doubt but it refers to ſome 
 Conflellation unleſs with Mr. Coftard, we 
ſuppoſe it to ſignify that Zone in the Hea- 
vens which included the 28 Diviſions there- 
of, called the Man/ions of the W and 1 in. 
Modern Stile, the Zodiac. 
Mazzarorn (hw) is anche Word 
ally unknown with he former. Mr. 
Coftard ſuppoſes it means the fame Thing, 
viz. the Manazil Al Kamer. And what he 
| ſuggeſts for the Support of his Opinion is 
/ very rational, viz. that as Manzil comes 


from * * to abide, en, or dwelt with 
one; 


* | | 
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one; ſo the Hebrew Root 573 might for- 


merly have the fame Signification. The 
Learned Caſtellus mentions the 12 Sign of 
the Zodiac alſo; but he further obſerves, 
that it probably comes from the Root x, 


to walk to and fro' 3 and fo denote the Wan- 


 dering Stars, or PLANETS, and this Suppo- 
ſition will be corroborated by conſidering 


that theſe Mazzalorh were Objects of Heas - 


then Worſhip, ot Idolatry (ſee 2 Kings xxiii. 
5.) and reckoned with the Sun, Moon, and 
Hoſt of Heaven, or Stars: then the Paſfage 
will run thus 


SUN and to the Mood, and to the PLANETS, 
and to all theConsTELLATIONs of Heave N. 
CnA DREI TEMAN we have rendered 


Chambers of the South, from m, a Chamber, 


and n, South. [Theſe are therefore the 


Southern Conſtellations or ſome of the prin- 


cipal Stars in them, as Canopus, Sirius, &c. 
Job ix. . 55 | 3 | 
_  SvccoTH BzNnoTH is another Hebrew 
Phraſe for a Conſtellation. According to 
Rabbi David Kinchi, ryan, Succoth is the 
Feminine of 128, or 19>w, a Cock, and Be- 
notb is Feminine of M Ben, a Son; So that 
Succoth Benoth is literally the Hen and ber 
Daughters, that is, the Hen and Chickens, 


- 


by which Aldebaran and the Pleiades have 


always been underſtood, 


We 


And he cauſed to ceaſe 
thoſe who burnt Incenſe to Baar, fo the 


— 
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| * now proceed to the ETYMOLOGY of 
the Names of the Jp, F red Stars 
= which are as follows: 
= ' © ALDEBARAN; the Orthography of which 
according to HDE is Al Debaran ; but ac- 
An cording to Schickhard, it ſhould be Al Debi-« 
von; it is compoſed of the Proppſition 
J, The, and Oy Debaran, from „o, 
preteriit, he went before, or lead the May; 
for this Star is the faremgſt, and moſt illuſtri- 
cus of all the Stars in the Conſtellation Tay- 
rus, and 1s called the Burr's Exx. And 
by Avicenna, the Stars of greateſt Splen- 
2 and the Planets, are called Obs. De- 
' Gare, or ChIE FS of the Hoſts of Heaven. 
ALGENEB, from | the, and wwe Ge 
nb, the Side; as being a conſpicuous Star 
in the Side of Perſeus. % 
„ -© AtiaTH (ſometimes called Aliath } the 
|; firſt Star in the Tail of the Great Bear. It 
is very ſtrange, t that Schickbard ſhould not 
mention a Star of ſuch great Notice and Uſe 
to Navigators; ; Indeed its Etymon is not 
very obvious. I ſuppoſe it to be Mr. Hynz's 
&J!, Al'ya, i. e. Cauda, 2 Tail; though 
I-can find no ſuch Word with fock Signi- 
fication in Caſtell's Lexicon; C and 
from thence l, Which ſignifies Arong, 
Bold, Arenuous, ie is the moſt probable 
Word I can meet with for the POTS a 


. or Ras Agel, from G-, the 
| Head, 


L 
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Head, and .) ) | Gb4ull; a Witch, or Evil Spi⸗ 


tt; and ſo it became applied to the inaky Head 


of Meduſa the Gorgen ; and by way of emi- 


nence, to the _— Star in that Conſtel- 
lation. 


ALGJATHI, or . Algethi, from ln 
Ras, the Head, and , leaning or kneeling ; 10 
Hercules was called from his prone Poſture 
on the Globe; and ſo the bright Star in his 
Head, received the A ppellation of Hercules 4 


Head. 2 


| ALHAGUFP, of Ras Albangae but theſe 
are both very corrupt Pronounciations ; fot 


* the Word is [, Bauws, Ser pentarius, 5 . 


4 Perſon who 2 Serpents, therefore the 
real Orthoepy is, Ras Al Hauud, the Head of 


f Se for ſo they called the bright 
Star in his Head. 


Ai AMAR, or Alamach ; this is allo very 
corruptly put for -U, Anal, of Alanak, a 
very curious Animal in the Eaſtern Countries, 
a litle bigger than a Dog, and is deſeribed to 
be ſomewhat like a Jackall or Lion's Pro- 


vider. This bright Star Al Anah, is that 


above the left — of Andromeda, as de- 

ſeribed by Ulugh Beigh z but on Mr. Senex's 
Globes it is in th F N 

| ALDERAMIN; from , Derad, Ann, 


» Jamim right; as ding « Leigh Star ii 

a e Right Arm of Cepheus. It is ſomewhat re- 
markable, that there. is no Notice taken of 

| ans Star, in * by Ulugh- Beigh ; 
30. H h "+ ub? 


* 


Ae . EPpLIcATfON of 
but this 1s one of thoſe he calls W ; 

Il Camwdkib Al Phirk, the Stars 4 
5 | 


|  ALHATOD, | DEL is derived from SE, 
Atud, and this · corruptly from & e, Atid, 


a He- goat & a Year old ;but the true Word i is 
, Aiyih, Capella; ſo that Al Aijitk is 


the Orthography ot the Name of that Star of 

the firſt Magnitude we call the Goat Star. 
ALRAMECH (that molt ſplendid Star cal- 

led ARCTURBS, - in Bootes from 5, 


Rãmib, or Ramich, a Lance; Al Ramich 
is therefore. the Star in the Lance of Bootes, 
which Lance is not now in our Conſtellation; 
but in Ulugh Beigb's , Catalogue it is de- 
ſcribed only as an extra- conſtellated Star, | 
between the Thighs of Bootes. 


Al con AB, a bright Star in the Bill of * 
Sl , Gorab, the Raven. 


Ar GOR Is A, or more truly Al Ghomdis 


from L=, Bleer-eyed; a Star in Pro- 
cyon, or the little Dog, ſo called; of which 
vou have a long Story i in Dr. HyDz's Com- 
mentaries upon \ Ulugh Beigh's Tables. . 

Al PHARD, or (more truly) A! Pherd, 
from O 5. , ſolitary; being that bright ſoli- 
tary Star in the Hydra, called the Hydra s 
n 

'ALKES, by ſome called Alkis, and At 

cher but they are all wrong, the Word bo- 


; ; + + 11 
3 4 . 
. 1 - 
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ing („e, Al Kias, the Cue; a Star- of 
the Conſtellation Crater. 
Ar AR, or rather Attair, e . 


; being a Star in the Flying valture. 
JE IPO ſometimes called Azmeth and 
Hufmeth, and by Scar iq ER, Huzmet; 
and with him agrees SCHICKHARD, who 
derives it from „ Chazama, a Handful or 


Bundle of Wheat-Ears, but Dr. Hype ſays, 
- the Genuine Name 1s from OY ie pe 
to lift up, hold out, or extend. y all 
which is meant, the bright Star called Fre 
Virginis, i. e. the Virgin Spike, or Ear f, 
Corn. 

BET EN KEros, i. e, the Belly of the 
Whale, from (yl Baten, the Bel} ly; and 
Labs, from the Groek x17 @, Cetus, a 
Whale. 

DANEB Ef EOID; the true Name! 18 Da- 
nab Al Aſad, from 4d Danab, the Tail, 
and f, a Lion, the Name of a Star i in the 5 
Lions Tail. 

DeNEB ALGEDI, Daub as s befare; WY 
(LOS, Gedi, a r. A Star in the Ti ah 
of the Goat. 

DENEB KAITOS, a tight S980 in the Tail 
of {Cetus) the Whale, as before explained. 
Dos, from O, Dub. a Bear. The 
bright Star, marked à, in the Back of the 0 
| Bears ſo called by Preheminenge, 
FS... Exir 


- 
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| Ex ALPHERAS, or or (according. to Dr. 
Hyde) Emph Al Pharas, from A), the ; 
Noſe, and (. Po Phäras, a Horſe; a bright 
| Star in the Noſe or Neftrils & Pegaſus, the 
. Winged Horſe. 
FuMAHnANnT or Fomobant, but the real 
Etymon is Pham Al Hit ; from 8. Pham, 


the Mouth, and uy gs Hit, a Fiſh; a Star 


. of the firſt Maegrittude in the- Mouth of he 
Southern Fiſh. _ 

JeD ALPHER As, from TO the Hand, or 

F. ore Foot, (v , Pharas, a Horſe; a mare 


in the Fore- Foot of Pegafits. If 
KAR ELecip (it thould be Kalb A 
Ajad) from =, Kalb, the Heart, and 
5 IT Aſad, a Lion; that very. bright Star 
call d the Lion's Heart, of .the firſt Magni- 
_ tude. 
| edt Gow — Calcab, «Stars ; 
or more conſonantly from Als, Kutab, a 
Hinge or Axle upon which any thing turps 
round; and therefore a very proper Name for 
the North Pole Star near th he om of the 
* Earth. 7 
Kalb Alatrab; the true Eryr mon digen it 
to be pronqunced Kalb Al Etras, ſince the 
7. e Words are , Kalb, the Heart, 


and CAE, Arab, a Scorpion; ſo that it 
denotes a Star of the firſt Magnitude, called 


0 es the Scorpion 5 Heart ; ; in Latin and Greek, | 
Authors, Autar. 5 N | 


— 
1 
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Lesarn, Scaliger ſuppoſes it derived from 
, Laſa, the Puncture made by the 
Sting of a Scorpion; but Dr. Hyde inſiſts 
upon this Star in the Scorpion's Tail, being 
always called Al Shaula, from the Word 
x) , which fignifies particularly, the Tail . 
of the Scorpion, but af no  _ Animal 

whatever. | 
MARK AB, from => „ Morkab, any 


fort of Vebicle, as a Cart; Chariot, Ship, 
&c. the ſame Star as before deſcribed by 
Fed Al Pharas, in the Wing of Pegaſus. . | 


MARPHAK ; I preſume this is the ſame 


Star which upon Mr. Senex's Globe is called 
Marſic, in the Cubit of Hercules right 


Arm, as the Word <2 * ſignifies. 


| MaasyM is wrongly ſpelled for M;\/am, 
becauſe ſignifies the. Back of the Hand; 


and this Star is found in the 4% Hand of 
Hercules, in Ulugh Beigh's Catalogue, 

MeNnxAR; I do not find this Word in 
_ Ulugh Beigh, nor in the Commentaries of 
Dr. Hyde; but Shickbard has it e, v which 


he derives from the Hebrew Root pa, Na- 
kar, to corrode with the Bill; to dig Holes, 
as Birds do with their Bills; but what Re- 
lation this has to the Bright Star in the 
Mouth of the Whale, I do not fee. 

MIR Ack, or Mezar; but Mizar is the fame 


28 the original Ie which 1 1s from bl, | 


Izar, a Zone or Belt. Hence Mirath, Mi. 
| SE Eo og rar, 
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} 


rar,  Miraz, &c. by miſtaking _; for 7 It 


is the Bright Star in the Girdle or Zone of 
Andromeda. There is alſo another of the 


ſame Name near the Beſt of Bootes. 


R1GEL, or Regel; from J>p a Foot, in 
in all Eastern Languages, from oft Hebrew 
Radix 999, the Foot. Many Stars in the 
Feet of Animals are ſo called, e 
that in Orion's left Foot. : 


' SCHEAL, Seat, or Scheder, vicious Pro- 
nounciations of the original Word O, 


Sad, an Arm, or Shoulder ; hence Stars ſo 


called in the Shoulder of Caf iopeiay Pega- 


us, &c. 


Zukkx, from 613. Zubana, the Claus, 


(viz. of the Scorpion, which in former 


Times made the two Scales of Libra or the 
Ballance,) Hence Zubana Genubi, ( = 


Southern} the Southern Scale; and Zubana 


Shemel: (lh Northern} the Northern 


Scale.” But it may well be fuppoſed that. 
many of the Ancients knew of no fuch Sign 


As Libra at all. 


Theſe are all the Arabic . in the 


| Nomenclature of the principal Stars, whoſe 


2 are likely to be enquired after, 
as the re 


are grown into Diſuſe; and there- 
fore not en Recital. | 
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The PrINeiPLES of Curxonotooy, or 
. the DoerRINE of Tim, briefly eus 
| plained i in all its uſeful Divisionss 
Cycles, PzrzoDs, and Erochs. 


by 


very. properly belong to a Treatiſe 
on the Uſe of the GlokEs; ; ſince 
many of the Problems require 
4 Perſon to have diſtinct Ideas of Tears, 
Months, and Days, in the Computation of 
Time; and alſo that both the Tulian and 
Gregorian Kalendars, or the O“ and New 
Stile, are upon the Horizons of moſt Globes, 
and therefore ought to be deſcribed in alk 
Books which treat of their Uſe. | 
__ CnRoNOLOGY is the DOcTRIXBef Tims; 
and is principally concerned in finding out 
the moſt proper and commodious Divi- 
ſions and Meaſures of Time. Experi- 
ence has taught all Mankind, that the 
moſt 


=. HE PRINCIPLES of CanonaLoay 
Lt 
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moſt convenient Diviſion and Diſtribution 
of Time is into Days, MonThrs, and 
YEARS; but it has been found difficult to 
aſcertdit adequate Meaſures for theſe Divi- 
ſions of Time; as Nature has afforded no 
fixed Standard for any One of them, that 
can be uſed in the Civil Occaſions of Life, 
without more Trouble and Skill than can 
in common Affairs be applied. 

Das are the leaſt Diviſions of Time that 
we have any natural Meaſure for; andthat Meas 
ſure is the Rotation of the Earth about its Axis; 
this is always equable and conſtantly the ſame; 
but as it depends upon a critical Obſerva- 
tion of the Stars, it is not accommodated to 
vulgar. Uſe. It was therefore found neceſ- 
ſary to make the Meaſure of a Day equal to 
the Ihterval of Time which the Sun takes 
up in paſſing from the Meridian of any Place; 
- and returning to it again; and this they , 
call a Solar Day, and divided it into 24 
equal Parts, called Hours, each of theſe 
they ſubdivide into 60 equal Parts or Mi- 
nutes; each Minute in+60 other equal Parts 
or Thirds, and each Third into 60 F ourths, 
and ſo oli. 
hut theſe Days and Hours ate not at 
all Times equal; for ſometimes the Sun re- 
turns to the Meridian of a Place, ſooner 
than at others, on Account that the Annual 
Motion of the Earth 1 is not in itſelf equable, 
nor is it made in a Circle, This Solar or 

Apparent 
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Apparent Time, is that which is mewn by 
Sun-aals. 

This unequal Diviſion of Time ſuits 50 
the nicer Purpoſes of Aſtronomers; they 
have therefore invented an equable Diviſion, 
and contrived to have a Day of a Mean 
Length between the longeſt and ſhortM 
Solar Day: - and to divide Time into ſuch equal 
Days, they have fixed upon CLocks, and 
 Warcuxs, whoſe Motions are the neateſt 
to equable, of 257 they have been able to 
invent. | 

Of theſe 24 mean vis: tie Parth'sRo- 
tation upon its Axis employs, 230. 56“. 3 4. 

which is therefore called a Sidereal Day, as in 
that Time a Star after leaving the Meridian, 
returns to it again. Hence the Difference | 
between this and a Mean Day is 7'. * 56, 
But the Difference bergen a Mean and 
Solar Day is to be found in an E quation 
Table, by which the Mean and Solar Time 
are mutually. convertible into each other, 
Such a TABLE of the Equation of TIME 
I have lately publiſhed, adjuſted to the Year 


I | 1767; with, Directions for its Uſe. 


. Days, Hours, Sc. are Diviſions. of 
Time too ſmall to anſwer. the civil Occaſions 
of Life, and the Purpoſe of Celeſtial Science, | 
And. the next larger Meaſure of Time to' be- 
found i 1n Nature 1s the Motion of the Moon. ; - 
this Motion is again two-fold, or rather is 
eſtimatedby aReyolution Rom a a fixed Star or 

n moveable 


230 The Principles of CuRonoLooy, G. 
anoveable: Sun to the ſame again; and the 
Time ſpent in the former i is, at a Mean, 2 
Pays 7 Hours, 43 Minutes, 40. 45. and 1s 
called a Periodical Mod n; but che Time 
employed i in the latter is 29 D. 12“, 44/. 2”. 

35% and is called the Hale Mon TH, or 
leis Arion. 

MonTus of either- Sort are à Meaſure of 

| Time too defective for General Uſe; becauſe 
of the many Irregularities of the Moon's Mo- 
tion ariſing from the diſturbing Forces of 
the Sun, Earth, and Planets. Aſtronomers, 
therefore, next contemplated the Motion of - 
tbe Sun, and ſoon found it much more,equable 
than that of the M Mon, and as it was a Pe- 
riod of much greater Extent, they fixed upon 
it for a Meaſure of the largeſt Diviſion of 
Time, and call it a n W 

 Yrars, MonTas, and Davs, were all 
of them originally very imperfect, as reſult- 
ing from very groſs Obſervations, as Aſtro- 
nomy in its infant State, afforded no better 
Means. Nay, the Year at firſt inſtituted 
by Romulus, the Founder of Monarchy in 
Tealy, conſiſted but of Ten Months, beginning 
with the Month March, but as this was ſhort 
of the Sun's Period by two Months, - theſe 
were added by his Scceſfor Numa Pom- 
Pbilius, and were called January and Fe- 
Bruary; thus tlie VE ARS conſiſted of 12 
Months. 

k the Months of this Year being Lu- | 


nati ons, 
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nations, or Lunar Synodical Months, of 29 
Days each, this Civil Lunar Year conſiſt- 
ed but of 354 Days. But the Sun in re- 
volving once through the Ecliptic was found 
in Proceſs of Time, to take up 365 Days, 
the Exceſs being 11 Days above the Lunar 
Tear, they were added to it by che Em- 
peror Julius Ceſar; which was NACL cal- 
led the Julian e #3 O05 
The eleven Days added to eie the 
nt with the Solar Year, the Greeks 
called Epagomenæ, whence they are by us 
called Epacłtt, whoſe Vie will be mn 
more fully by and by. 
But the Year this conflitiited by Jae | 
Cz/ar, of 365 Days, was obſerved by the 
Aſtronomers of that Age to be about fix Hours 
ſhorter than the Time the Sun took up in 
running through the Ecliptic, the EMPEROR 
tharefops ordered that every Fourth Tear 
ſhould conſiſt of 366 Days, in order that 
the Seaſons of the Year might be fixed to the 
the ſame Parts of the Kalendar continually, 
and the Fafts and Feafts be thereby render= 
ed certain and permanent: This he did as 
Poniiftr Maximus, or High Prieſt in the Ro- 
man Herarc 
This Day was in dels: fourth Year added 
to the 24th of February, or in this Year there 
were two 24ths of February. This in the 
Wochen Kalendar, was the Idus Sextus, ante 
| 112 e 
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| Kalengas Martii. or 6th Day before the 


Firſt of March 1 in that Vear; ſo that there 
being then Bis Sextus Dies, gave Occaſion 
for that Year to be called Aunus Biſſextiles, 


or. Biſſextile Near, and vulgarly Leap Year. 


But fix Hours were afterwards found to 
be too much by 11. 3. for by nicer Obſer- 


vations, ſuceceding Aſtronomers determined 


the True Length of the Solar Year to be 


62 6% 43. 5% and therefore by the 
diti 


ion of fi Ix whole Days, the Sun cach 
Vear began his Courſe, of entered the firſt 


: Sign e of the Ecliptio, 11' 3“ before the pre- 


ceeding Year was ended: This Precgſion of 
the Sun (as it may be called) amounts to one 


Whole Day in 131 Vears. From Julius 


Cæſar to the Council of Nice, A. D. 325, 
May about 37 5 Years, at that time the Ver- 
nal  Eguinox fell upon the 21ſt of March, 

and conſequently every 131 Years after, the 


uinox muſt anticipate one whole Day; 
and therefore the Seaſons of the. Year and 


Feſtivals of the Church, muſt. be rendered 
moveable, and in Time _Iptrografe through 
the whole Kalendar. . 

This ſoon alarmed the F Meu af the Pri- 
mitive Church, whoſe Knowledge in Aſtro- 
momy - never ſuffered them to fuſpect any 
ſuch Thing: And as er e princi- 

pal Feaſt) had been fixed to the Sunday 


. was the firft after the Neu Moon 
that: bappened next after the 21ſt of March, 
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or Vernal. Equinox, they ſaw with Concern 
che unſtable Condition of their Rubric; and 
in the Time of PoE GREGORY XIII. this 
Grievance was got to be ſo great, that the 
faid Equinex,, and Eafter igf Courſe, antici- 
pated the Time to which the Fathers of the 
Nicene Council ſuppoſed they had fired it, no 
leſs than 10 Days. IT 
This Pope, therefore, 3 Tia 
cil of the beſt Aſtronomers of that Age, 
and after a thorough Conſideration, of the 
Affair, it was ordered that 10 Da ys ſhould 
be taken from the Month of Gabber in in 
1582, by reckoning the ↄth Day, the 1 5th. 
.And to prevent the R egrels of the Equi 


moxes 
in future, it was 1 that every Hun- 


dredth Year thould conſiſt of only 365, Days, 
whereas in the Julian Account it is a Leap- 
Year 6f, 366 Days. This Reformation of t 
Kalendar is hence called 2 Green Ace 

count or Neu Stile. 

After the ſame Manner was the Kalendar 
tectified in England in the Year 1752, by 

throwing out 11 Days in the Month of Sep- 
tember (as from the Council of Nice to that 

Year 1427 Years had. elapſed). and beſides, 
the Beginning of the Civil Year was fixed to 
the Fi Day of fannar y. 

But theſe. Emendations of the Klencher, | 
Which throw out four: Days in 400 Years, 
are not yet ſo exact as they ſhould be, be- 

cauſe. og 110 "3% by which the Julian Year 


' exceeds 
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exceeds the Truth in every Biſſextile Year; 
will amount to but Chee Days in 391 Years: 


Therefore, if ih every 391 Years three Days 


were expunged from the Kalendar, the E- 
quinoxes would fall upon the ſame Days of 
Mareh and September in every Year, and at 
the fame Time of the Day, very nearly. + 

" Theſe are the Meaſures of Time for ordi- 
nary Uſe; but for thePutpoſes of Computation 
of Time, and Ecclęſiaſtic CuronoLOGY, larger 


1 


Diviſions have been found neceſſary, and 


have accordingly been invented at different 


Times; theſe are uſually called CYcIESõ 


Aves (or Cixetr) of Vu Ans, is a 


certain. Number of Yeats, Months, Days, 
Sc. which, when they are paſſed, return 
again and again, in a conſtant Round or Cir- 
culation. Of theſe, there are three. of prin- 
cipal Uſe. | (1.) The CycLz of the Sun: 


(2.) The CY LE of the Moovw. (3-) The 


 Ovetz of Ix bie Io. With others of leſs 
Note. TG by 12 eee * $11 Born 

The Cvcrx of the Sun, is a Circle of 
Revot.uTion of 4 times 7, or 28 Years. 
It was cuſtomary in the firſt Ages of Chriſ- 
tianity; to denote the ſeven firſt Days of the 
Wrrk by the even firſt Letters of the Al- 


phaber, vir. A, B, C, D, E, F. G, in all 


their Almanaes; and as One of theſe muſt 
ſtand againſt SuNDAY, who was call'd' Dies 
Dominicus, 1. e. the Lord's Day; ſo that Let- 
e | EET | 


\ 


—— — — — — — — — — — <<< — 2 · ˙—˙⅛¹A 


Tee Principles of 13 Ge. 235 


ter was called the Dominical Letter, as it 
ſhewed the Sundays throughout the Year, 
and was diſtinguiſhed by Red in their Ru- 
brics, as it is at preſent in our ae 
ALMANACS. . 
Now becauſe a Julian Year of 36 5 Days, 
contains 52 Weeks, and one Day; this d 
Day will cauſe that the ſame Letter which 
pointed out the Sundays in One Vear, could 
not do ſo in the next; for when any Vear 
begins on Sunday, the Letter A is * 
for that Vear; and ſince the laſt Day 
Sunday alſo, the frft Day of the 1 
| Year will be on Monday, and of Courſe the 
7th Day, which is Sunday, will have againſt 
it the ſeventh Letter G, which will be the 
Dominical for that Vear; and for the ſame Rea- 
ſon, the Letter F will be dominical for the 
third Year; the Letter E for the fourth Vear, 
and ſo dn. Therefore in a Cycle of ſeven 
Years, the Dominical Letters wil all return 
ta their Office again in the Almanac, but in 
a retrograde Order, viz. G, F, E, D, 0. B, 
A.. 3 Gs : 
hut becauſg in every, y Leop-1 ear, there are 
- 52 Weeks, and two Days over, if ſuch a 
Year ſucceeds the Firſt, then, the firſt Day 
will be Tueſday, and the Dominical Letter 
be F for the 8 which is now the 6th 
of January, and not the 7th as before. 
, e 5 means of this rea be | 
| che 


Laird» th 


\ 


| 

| 
| 
| 

i 
. 

| | 
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the Order of Succeſſion in the Dominical 
Letters will be interrupted every 4th Year; 


and conſequently it will be four Times ſe- 


ven, or twenty-eight Years before the ſame 
Days of the Week return on the ſame Days 
of the Month, as at the Beginning; ; and 


then is the Cycle compleated. 


Further, it appears, that ſince in every 
Leap-Year, the Day is intercalated between 


0 24th and 25th of February, this 24th 
k is to be conſidered as repeated twice 
wit 


its proper Letter alſo; and therefore in 


eyery duch Vear, there will be two Domi 


nicat Letters, the - firſt for January and 
February, and the ſecond for the Year after, 
The Reaſon of which will appear by an 


| Example ; Thus in the Year 1772, the 


Dominical Letter was E to February 2 
which was Sunday,” but the next Sun 


(by a Repetition of the Letter F) was on t i 
firſt of March, and indicated by the Domi- 


nical D, as is een up 2 following Heb- 
damade, * 651 
Feb. 22 2 * 2526, 27, 28, 29. . 
1 F. ; 0 F. N G. Al B. . * 5 


13 


The Yeu: 175 2, Was Legp-Ye: tar, and 


from: thence to 1800 is juſt one Cycle, which 


that the Reader may have an eaſy I 
ee 


we have repreſented in ai 7 5 5 Table, 


ea of all 
| IIs that W ah in what Order 


2157 
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through the whole Cycle by Intercalation of = 


3 ri each pork Ne. „ in f 


20 
zutmog 


FI — tj(yoLa 


- 


From — it is evident, "that the Yer 
1 being Biſſextile, the Dominical Let- 


ters will de ED, the ſame as the firſt of the 


Cyele above for 177; and the fame Let- 


ters return through the next Cycle from 1800 


to 1828. and alfon the next after to 1836, and 


10 on for every futute Cycle. From hetite 


the followitig Rule for finding the Do mini- 


val Letter for any future Year is eat: de- | 


| br wig,” 
From the given Tear asc the Year 
72; droide the Remuinder by 285 and ro 
2 Remainder of thi Divr ron, add 17%; 


"the Sum will be the Year in the Table above, 


0 reve Lecter is that which is — 
or : What will be the 
deal Lecter tor the Year 1943 ? From 1943 


"ke '1 28 divide the "Remainder! 1 7 +: 
48 7 G jent is 6 Cyeles, the Randi 
* * to #772; makes 175 ir che 
ble, 
uired for the Year 1743: | 
8 K k In 


whoſe Dominical Letter A is that 2 


480 The Principles of CaRonoLoOGY, Ge. 

In like Manner you proceed, for any .Y ear 
paſt; thus ſuppoſe; it required to find the 
Dominical Letter for the Year 13753 pro- 
ceed thus; from 1800 to take 1375, arid di- 
vide the Remainder 42 5 by 28 ; the Quo- 
tent is 15 Cycles paſt; and the Remainder 
taten from 1800, 1 eaves 1795, whoſe Domi- 
nical Letter D, is that for the Year required. 

Thus 1800 divided by 28 quotes 63 Cycles 
paſt and the Remainder 8 taken from 1 800, 
eaves 1792, whoſe Domigical Letters are 
hy G, for the firſt Year of Chriſt, which 
thence appears was a Leap-Year. i - 

By means of two ſmall Tablets connected 
in the next Page, you find on what Days of 
Month the Sun pAxvs fall in every. Week 
throughout any given Tear. To. this, End 
the upper Part contains, the Days 5 the 
. Month dif fed in Rows . of 7 to 31. 
Under theſe is a Sguare of - the., 9 4 
Letters, by the Side of which are placed the 

Names of ſuch Months as have the Sundays 
upon the ſame. Days, which are ſhewn in 
the perpendicular Column of Figures above, 
over any reſpective Dominical Letter in the 

horizontal Row of the Square below. Thus 
for — The Dominical Letter for 

the preſen t Year — being ©, i 

pears that the Sundays in, che 
of January and "OBober 4 5 GELS 


2:6 , , 24th, and. zift . 
25 | tarot n old 


1 * 
41-169 3401 20 292, pyt 
\y 


p «2 


a et pr nn —— ———— 
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May the ad, th, ' 16th, 2 = and zoth, 
will be Sundays; in uſt the iſt, geh, 


15th, 22d, agth are Sundays : and 10 for 
the reſt. Hence the foregoing Table joined 
with theſe, conſtitute what ma t be Lalled 


Els ſome 3 of 5 
AL EIS 


an TO 


YA 1 —_— TS 7 S$23\ II} * 


Beſides the Solar Cycle, es 18 fo a FREY 


One, conſiſting of 19 Years; invented by 
Meton, an Aſtronomer at:;Athens, about the 


Year before Chriſt, 422. It vas defi = to 


ſhew when the New and. Full. Mouns 

in every Yea, and by that Means to Sas 

the Time of a ge and all other Move 

able Feaſts, depending thereon. 

Me 125 (and the Ancient Fathers) Ph p- 
poſed that the Motions of the Sun and 

| Mon caincided after N Vears, in which 


51681 K 2 Time 


<a Ld 1 > gow "27 a 


— — 


2 


. m IE — 
1 — L x. 
/ 
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was therefore called The 
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Time there were 235 Lunations, but this 


Wa: not ſtrictly ne, as hos appears 7 

THT - EE LEE ER i SY T1668 -. 795 D. H. M. 8.1 

8 19 Julian Years contain - 26288 18. 00. oo. 
235 Lunations contain - 1 — 16. 37. . 


4+ _— 


© dene "+ o. 1. 28. — 


So that in every Cycle there I be an Er- 
5 Defect of the 1+ Hour; aud therefore 
304 Years, the New and Full Moons. 


5655 happen ſooner by 7 Cycle than this 


do in the Heavens, by One hols Day. But 
this the Primitive Chriſtians were not ſen- 
ſible of, and ſo the Lunar Cycle of 19 Yeats, 
was eſtabliſhed by the . TTY Niekx, 


forms D. 3285 for ELLE and 8 Eqfer 


— — — 


For fr this Pu | (in Imitatien ef the 
e a J over) they appointetl for the Cele- 
fron of EASTER That Sunday which firſt 
Es after rhe Fall Moon that immediate 
e Vernal Equinox, which at that Time 
was on the 21{:of March. This Full Mook 
Paſtal Term ; and 
as this might happen on the zi ſt of March, 
it is evident the Eurligſl Eaſter would be on 
the 92d of the ſame Month. On the other 
the 1th of April being the lateſt 
Paſcal Full Moon, the 7th — or 7 
os April, is the lateſt e poſſible. * 
No from March 22d to April 25th are 
35 35 Days, _— _ 4 che" Diener be 
4 tance 


/ - 
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tween o, and 35, will point oùt tho Diſ- 
tance of Raſter anda! from the 1{t:of 
March, ih the feveral Fears of this Cyple, 
and ſo this cpa jo; be called Numbers of 
{ Direction.” 5 Y..203 Jo: bad 
This C l- was nde of | ſuch Conſe. 
foquekte' former Times, that they ex- 
eſſed the Figures or Numbers of the ſeveral 
Feng In Garackern of Old, amd tllerbſore 
the Vears of this Lugar Cycle were called 
Golden NomBERs, of rim. 
As the finding of EAsTER deperided on 
che Full Moon following the 2 1ſt of March, 
ſo it muſt equally dope dion the New: Muon 
receedin * Day. Now, their Cuſtom 
5 to fix: S Gelen Wende- againſt the Days 
of the Month on which the 
pened in that reſpective Vear, via. In the - 
Freſt Vear of the Eydle, the: Number: i was 
| — 4inft all the Days on which the 
| ed. In the 2d Year f the 
Cycle the Numb 2 indicated the New 
Moors, In the zd ear the Nuinber g did 
the oy; apd fo Fl a N te yay whole 
1 what has bow faid it appatty, badet 
unleſs a Perſon were provided wit a Kalendar 
for every Vear of the Lunar Cycle, he could 
not tell an what Days of any given Year 
the New Moon fell; aid theiefore they had 
Recourſe to anothe; | Expedient, aud made 
Uſz'sf thoſe Numbers ey called EracTs, 
becauſe.” 


os od; 4 
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| becauſe being added to the Lunar Year of 354 
Days, they y equated it to the Solar Tear _ 
365 Days; and the Difference being 11 
Days, (anal 7 the Age of the Moon at the 
End of the Year, when there was a New 
Moon' at the Beginning; and thoſe ſubduct- 
ed from 29% Days leave 182 for the Day of 
January, an W dich the firſt New: Moon 
would happen in the following Year. And 
becauſe uary has 31 Days, if the remain- 

ing 124 be taken from 29 there will remain 
17 for the Day of an ag on which the 
next New Moon ns; and in this Man- 
ner they are found t ugh the veg, Year 
when: the Epatt 1 is 11. 

Again in the third Vear the Epact will 
be 22, which taken from. 29, leaves 72 for 
the Day. of the firſt Neu Moon in Fenuarys 
theſe taken from 31, leave 235, which ta- 
ken from. 292, leave 6 for the Day of the 
New Moon in F Ane . ſo on x through 
that. FMT 627401511 5 ol 
On the Fourth Year the Epact i is 12 ; but 
X this being a Month of 30 Days, and 3 over. 
The foregoing Vear had an additional or 
Emboliſmic. Month; and the Age of the 
Moon om this New Year's Day was 3, which 
was therefore the Epact fur finding the New 
Moons for this Year, / as in the preceeding 
Ones. Hence for the ſeyeral Vears of the 
9 Ay 1 be as below. 

III Stott Golden 


i * a 4 
7 1 
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Gold. Numb. 1. 2. 3.4. 5. 6. 7. 8. goo 
EpaQs. — as. 6: SF 


Gold. Numb. II. 12.13.14 15. 261.16. 00 
Ee — 20. I. 1. 23. 11265 n 


But the New Moons found by cheſs Bpadts 

are very different from the real New Moons 
in the Heavens; for the Difference of the | 
Lunar and Solar Years is not 11 Days, but 
only 10 Days, and 21 Hours; nor is the 
Lunation juſt 294 Days, but 29 Days, I2 
Hours, and 44 Minutes. 80 that an Error 
in Pgfect, and another unequal One in Exceſs, 
will cauſe for ever a wider and wider Dif- 
ference between the ' Eccleflaſtic * New Moons 
and the true Aſtronomical Ones, which can 
only be known = Calculations from proper 
Tables.“ 
The Cd: of the gun 28, chip 
by the Cyele of the Moon 19, produces the 
Numder 532; after which Period compleat- 
od, not only the New and Full Moons. return 
on the ſame Days of the Month; but alſo the 
Days of the Month return to the fame Days of 

225 *. eek. And fo the Dominica! Letters 


8 ber ann Purpoſe l cus gegend the Table. of Mr. 

| 8 as preferable to Mayer's on ſeyeral Accounts, as 

1 have ſhewn in my Preface to the Tranflation of them lately 
bliſhed, under RN of IvSTITVTIONS of Aſtronomical 
AL CUES T INNS: Wake: - 3555 bo We 2 


þ 441 my & 71 311 4 if a 
be * | \ an * 
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and Moveable Feaſts return again in the fame 

Order as before. This was called the. Vic 
Torian PERIOD! from its Inventor Hictoriut, 

A. D. 527, but was afterwards corrected by 
_Dionyfiue” Niriguus, A. D. 527, and from 
him was dalled the Dionyſian Period; and 
alſo the Great Paſchal, "il the Time of 

Pope'GaeGoRY: XIII. Who new-modelled 
the Year, as before relatde. 
haut none of all theſe Methods by heir, 
2 Epacta, -&c; with all their Emendations; 
| even by that celebrated Pope, and his Afro- 
= -- deen could ever keep the New Moons of 
the Rubric to thoſe of the Heavens, which - 
has given Qccafion for many ingenious and 
learned Men to find out Ways and Means 
for compleatly aſcertaining the Time of the 
Celebration of Eaſter; among whom, no one 
has ſucceeded ſo well as the late EarL of 
MaccLesFIELD, in his REMARKs on the 
Solar and Lunur VE ARG, Sc. here hethas 
given us a Table ſhewing by Means of the 
' Golden Numbers, the ſeveral Days on which 
the Paſcal Limits or Full Meons haye, or 
Will hereafter happen; from iy Gregorian 
| Reformation of the Katendar, A. D. 1 $28, 
to the Year 4199 ineluſive. 

Becauſe the Year 32 5 was! the DP the 
Luar Cyth (as ſettled by the Coumm ! of 
Nice} if the preceeding 324 Yeats be divided 
by 19, there will main 1, . which, will 

thew that the firſt Year of Chriſt was the 


2d 


* 
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2d of the Cycle ; and therefore if to any g14 
ven Year you add 1, and divide the Sum by 
19, the Remainder will be the Golden Num- 
ber for that Year. Thus to the preſent Year 
1773, add 1, and divide the Sum 1794 by 
5 chere will remain Fo the Galden N 

for this Year. 
Then in the following Table; the preſen 
. Year 1773, falls eech 1700 and 1899 1 
the /econd Column, and in wich you obſe 


the golden Number 7, againſt prhich in ho ; ET 


Horizontal Line by the Side Of the Table 


| you ſee April 7th ith the Letter F, which 
18 the afeal Full Moon ; therefore he Do- 


minical Letter for the preſent Year, being 


C. you find it by April 11th the next Sun- 


day after the Full Moon, and conſequently 
That is EasTER SUNDAY, Suppoſe for a 2d 


5 Example it were required to find Eaſter, 
A. D. 1943, the Dominical Letter is A as 
we have ſeen; and 1944 divided by 19 


leaves 6 for the Golden Number that Vear; 


then in the third Column you find 6 at, 
the very bottom, againſt April 18th, the | 


lateſt Paſcal Limit: and the Letter A fol- 


lowing, ſhews Eafter-Day falls then on the 90 
2 * of _ fame . e 9 5 LEES 


— 


umber 
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Golden Numbers from the Year 1583 to 1699, ind ſo on to 4199, all incluſive, | — Paſchal * | 
583] 70 2009p zo 5026002900 310! 5 80/4100] Days of the | 
to A to to to to | to | to | to | to to to] to] to] to | to | Month, and | 
r699]18992 1992992399499 25908993999 33993499359936993799409941.99Sunday letters 
3|14]--| 617] 6]17Þ--| 9]: x0 12] x22! .. 4 March 21. C 
t e 1122.6 
11.3141. 4. 6A. deen. 
. rb | 31 14] 34.64 nr 
19 . ib. Ss einne 
819. . iI. irn 34.6476 
3 9 „ In n a . ieee. 
1614 8 191 1914 II 31 14 | +» + 14 8 A EL: 
5 1161. 21 3 8119. ir 3434.6. 
„56. een 
134.5116 „116. 4 8 13 «- iini 
213. 563164 19 . . III. 7 [April 
. „ 2 13 „ „ 5 24 5 16 . „ 8 19 6 2 6 TY? + 77 . G 6 
Jo|--| 2[13]-5j213]+-] 5 16]..] 8]19], 8] 19]..]211| . 
„ ol. | 43383-2323 15+ | $136 Pi} BY 5184. x P48 Þ2: 3 
1... woflit $63.44. 11611:3.4 14 
71 18|..Jw}-[15J2-| 2]13]- 511656 | 8). © 
| 7118]... wo]... jo. od 2473 oof. Seo f $4 164 þ 
15]..| 7[18Þ--[18].Faoſ.. |} 2f13].-[13]-:} 5416þ.. 
4|15|-.| 7428] 7 [18] roof 213 2113] 5þ - 
4 4115]-} 7] 7 Þ28]-+110 oe] 2] 213 Þedþ > 
22. -| 4] 15h fre | 7 p38 fed foe joſh 2 Piz3þ 
112. {415-4475 7] 1B hag ao [ee iofoidþ 2þ 
CTT Pa ko i onÞ cs: 64 bt Be 5 ow 
T gof..| iz pz] 4s [ob a8] 7h a8] fro 
«ef 9]--J 2] 12-2 [a2Þe | 4hIS hee 7]: 7 18 E 
121424 11 3.41142 41154 i5Þ--þ7Þ18þ - 
6117] 17 94* "| 9]: 2.112112 1 41151 4} 15415 | 7þ » 
14 6] 6Ji7F 9[17] gf 9] x 1Þiz[ 42} 4} afisþ . 
3 (| 9 1. 10 0 
8 | 
1 | | | SE; 15 1 2 4 15 . 
bf : : j | * | . 4 : 


There was another Period called the 
 CycLx of IndicT10N, which had no Rela- 
tion to the heavenly Motions, but was only of 
civil Uſe among the Romans, viz. to indi- 
cate or make known the Times of certain 
Payments, Cc. it confiſted of three Luſtrums, 
or 15 Years; and was eſtabliſhed by -the 

CORE Is Emperor 
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| apts Conſtantine, A. D. 31 I2, in -the 
room of the Greek Olympiads. 

Theſe Or vufAps were Seri t of fot 
Years ; they were firſt inſtituted in Honour 
of Fupiter Olympius, in the 776th Year be- 
fore Chriſt ; ſo that the firſt Year of the 
Chriſtian Ara was the firſt of the 195th 
Olympiad. In theſe Cycles, the Feftivals 
and -public Games were celebrated ; and by 
their ſeveral Years were recorded the molt 
remarkable Events of the Grecian Hiftory. 

The moſt famous and uſeful Period of all 
in CHRONOLOGY, is that called the Julian 


PeR1oD, from its ſuppoſed Inventor Fulis - | 


Scaliger. This is the Reſult or Product of 
the Cycles of the Sun, Moon and Indiction, 

all dogs lied together, viz. 28x19x15 | 
= 7980 Yeu This Period hath its 

. Beginning fixed to the 764th Year before the 
Creation, and is not yet compleated; it com- 
prehends all other Periods, Cycles, and Epo 
_chas ; and conſequently the Times of me- 
| memorable Actions, Events, and Hiſtories. 
There 1 is but one Vear in the whole Period 
in which the Numbers for the Cycles, of 
Which it is compoſed, are the ſame. And 


therefore if Hiſtorians had remarked i in their 


Annals the Number of the Cycles in each 

Vear reſpectively, there could de been no 

Diſpute about che Time of any Action in 

Ages. 

The firſt Lu of ths Chriſtian Ara ws 
L 2 the 


- 
Pg 
* 
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the 4714th Year of the Julian, Period, and 
therefore if to that you add the Current 


Year of Chriſt, 1773, you have 6487 for 
the preſent Year of . Period. 


Eeocna or ERA, is a certain Tem or.- 
fixed Point of Time, natified by ſome me- 


morable Event, from which as from an Ex- 
ordium or Origin, Hiſtorians make their 
Computations of Time, and all remarkable 
and remote Tranſactions are recorded and diſ- 
poſed according to the Series of Leun of ſuch 
or ſuch an Epoch. 


The moſt famous Ep ochs.; are thoſe con- 


tained in the following Table; moſt of which 


have an uncertain Beginning, but the Times 
or Intervals of Events may be duly regiſtered 


and ſtated by them. Thus if the Council 


of Nice was in A. D. 325, according to the 


yulgar Account of Chri s Birth being in the 
Year of the World 4009; we know. as well 


that that Council was held 1448 Vears ago as 
we could have done from the True Cbri tian 
Rhecb, which begun Anno Mundi 4005. 


But if any Interval of Time ann 


4 partly before, and partly after, the Begin- 
ning of any Epoch, we can have but an im- 
perfect Idea of it, thus the common ra of 


| Chriſt fixed to A.M. 4009 makes him but 33 
Vears of Age when crucified ;,but the True 


- Year of his Birth in 4005 of the World, 


- gives his grue 15 0 is Death, viz. in his 


3 7 Vear. 


G 1 4 * 
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4 TABLE of the moſt remarkable Erocus from. the 
— to oy REFORMATION, | 


ul. Rer. A. M. ante C, 
1 The Creation 2 the ws after the . 992 ' 113700 
2 The common Epocha of the Creation 765 I | 3950 
3 The ſame by the Greek Emperors 787 I | 3926 
4 The ſame in Me. Bedford's Scriptural Chronology 706 1 | 4007 


5 The Deluge, or Noah's Fl 
6 The Afjrian Monarchy by Nimrod | 
z The Birth of Abraban 2 2714 2609 1999 
8 The J/raclites 400 Years Servitude in Eg yt —| 2819 [2114 1894 
9 The Kingdom of Argos founded by Inachus — 2857 21521856 
10 5 The Kingdom of Athens founded by Cecrops —| 3157 [2452 I 556 
11 The ſraclites Departure out of Egyie ———| 3219 514/149 


: 4 
12 Their Entrance into — or the Jubillee| 3258 2563 | 
13 The Deſtruction of Troy — —— 30 82 5 15 33 | 
14 The firſt Sabbatical "Ag 3260 [25571 431 
15 The Jewiſb e Prieſthood — — 3300 2603 140; 
16 King David's Re "gn 3646 2941 1967 
The Foundation of Soloman's Temple — 3698 2993101 5 | 
18 The Epocha of Nabonaſſar- | 3966: [3261] 747 | 
19 The Olympiads = — 3938 [3233] 776 _ 
20 The Building of Rome 3962 [32571 751 
21 The Deſtruction of tlie — of Ae 3992 [3287] 721 
22 The Babylon ih Captivity - 4108 [3302 606 
23 The Deſtruction of Solomon's Temple 4126 [3421 887 


24 Cyrus the Founder of the Ferſan Monarchy — 4178 3472 6 
25 The Battle at Marathon — 4 8 — 10 8 4223 3517] e 
26 Xerxes's Defeat of the Battle of Salamis — — 4234 3528 480 
27 Meto began his Cycle | 
ad The Beginning of the Pel ponefian War — 
o Daniel's Seventy. Weeks of Vears began 
30 The Beginning of the Calippich Period 
1 The Death of Alexander 
32 The Grecian Epocha of the Seleucida — 
33 The Era of the A/moneans or Maccabees ——| 4548 [3841] 166 


F The Antiochean Epocha 4665 139584 49 

he Correction ofthe the Kalendar by adit — 4669 13962] 45 

he Beginning of the Reign of Herod: —| 4677 13970] 37 f 
p The Harb Era 4676 3969 38 
38 The Battle of Aftium ———— 4683 
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39 The Epocha of the Title of n 

40 The true Birth of CHRIST 

41 The Vulgar or rape Vear of Chriſt's Bi 

42 The Paſſion or Death of Chriſt — 

43 The Deſtruction of the City of Jeruſalem — 

" The Diocle p_ or Era, of Martyrs — 

45 The Epocha 
2323 
The Enccœnia of Conan 

3 et on Epocha woe . — 3 

he Epocha of 77% 
2 The e or 22 5 — — 


8 


1 


— | 


of Conſtantine the Great — | 


3 N 


$4 The parks or the W A IR 


s 30 


From oh e Pref of Bro and Cox, _ „ 
at Newton's Head 1 in the Strand. 8 Irs _ | 
WH U 


22 874 


4687 
4710 
771 

$740 


| 4793 


4997 
5019 
5038 


5043 
5335 
3345 
$792 
6230 


3980 


[4005 


4009 


14041 


4078 
4292 


14314 


4333 
4338 
4610 
4620 
5067 


5 505! 
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8 the: Heticat: Nied aud 84 - | 
. TING of the Heavenly Bodies were 
omitted among the Problems of the 
0 we ſhall here ſopply that Defect, eſ- 
pecially as the Doctrine of the Canicular 
ASTRONOMY: (concerning which the learned 
BAINBRIDGE wrote a Treatiſe,) depends en- 
tirely upon i: £/uÞ Op 7 
A Star or Planet is aid to riſe Heliacally, be 
when it is at ſüfficient Diſtance from the Sun 
to be firſt ſeen diſtincthy in the Horizon at 
its Ning in the Morning; and it ſets Heli- 
acally when it oeaſes to be ſeen in the Horizon 
of an Evening after Sungſet. It has been 


found by Ptolemy, and other Aſtronomers, 


that the Diſtance of the Sun below the Ho- 
kizon, is then about ra Degrees, 2 a Star 
of the firſt. Magnitude: eee 
Therefore to find the H-liacal als of a 
Star, bring it to the eaſtern Part of the Hori- 
on, and lay the Quadrant of Altitude over 
the weſtern Part of the Globe; and there 
E 415 move 


( 244 ) 
move it ſo, that the 12th Degree may cut. the 
Ecliptic; mark that Point in the Ecliptic, 
and The Point oppoſite to it, is that in which 
the Sun is 122 below the Horizon, When the 
Star riſes, and the Time of the Year correſ- 
ponding to that: Place of the Sun, is found 
in the Calendar upon the Horizon, In the 
Tame Manner you And the Time when the 
Star eta A . | „ „Ora 
It is ſuppoſed, the ancient Egyptians took 

this Method of 'obſerving the Moon, in or- 
der to get ſome Idea or general Meaſure for 
Mors; hence, they concluded, that the 
Time between fo: — Rifings of the 
Moon (or between #00 New: Moons, as they 
are now called, ) was 130 Days; and accord- 
ingly they divided their Tear into 12 equal 
Months of 30 Days each; this was called 
the een and conſiſted of go. 
. A1 78 81 

But nein W by nadel Obſerva- 
tions on the Heliaual riſing and ſetting of 
Stari, that the true Length of the Year ex- 

ceeded 460 Days, by about” 5 Days, they 
added theſe 5 Days to the End of the Neuen 
| which then conkiſied of 365. ad. 
_ =. /Becaufe the Kyygfiant /1 | hae Oblerva- 
bons made uſe of Sinus (the Dog-Srar*) 
this Year of 365 Days was called the Cani- 
9 nr: As n en > poet 
8 L R 
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A The Latin Name for a Canis 
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it 44s 1 | 
it was ſaon-obſerved that this Vear was defi 
rient of the Length of che natural 'Year, by 
about 6 Hours (ſee Page 234) or a Quarterof | 
a Day; for by that Space of Time they found 
the Heliacal Riſing of Sir ius was later antl 
later yearly. Thetefore in 4 Years the Star 
role one Day later, and in 4 times 365, or 
1460 Vears, it roſe a whole Year” later that 
is, in 8 Compaſs of 1460 Years, 1 
would W hl May? 
the Month, | 4x * 
| This Space of Time was by ; t | 
called the »Sothiaral. n be 
Name of Sirus with them was 80 ru. 
And of Courſe, 1460 Solar Years: werben to 
1401 of the Egyptian Civil Years; ithe- firſt 
Aduth, of which was called 7both; and cor- 
reſponded to September in the Romas Calen- 
4 And it is to be ſuppoſed that the Be- 
ginning of the Sor biacaf Period Was at the 
Hehacal Rifing of Sirius on the firſt Day of 
. Thoth, or. the erg: of the Kaner 
* Er. 2 N 
. roles in ke Alete Magus 
and many other ancient Aſtronomers, uſed 
the Egyptian Tur, (firſt: inſtituted by NA- 
BON ASS AR, King of Babylon 747 Years be- 
fore Chriſt, ſee Page 241) to com 
pare Obſervations made by the Ancients with 
thoſe of modern Times, it will be very uſeful 
to have the Julian and Egyptian Tear Phd 
Py by each other, that their Corre- 
Mm 2 ſpondency 


* The Reader will find theſe two Calendars i in my Biblio 
theca 7 W under the Title of N 
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1 4 


ſpondeney. through the Whole may be ſcen 


at once; but it muſt be obſerved by the 


Reader who would be very correct, that the 


Beginning of the Nabonaſſarcan Years was 
really on the 29th' of Auguſt. . 

Mr. BainBRIDGE- illuſtrates - this- mn, 
by the following Scheme (Fig. 1.) Let SZ . 


be an Arch of «the. eaſtern Horizon, OZ a 


Part of the Eeliptic, and S the Place of the 


Star ( Sirius) at its Riſing. Let the Sun be 


riſing at the ſame Time in = by his Light 
- obſeuritig the Star at 8. Now that the Star 
may be viſible at Riſing, it is required that 
the Sun be at ſome certain Diſtance from the 
Star, below the Horizon, and let that Diſtance 


5 be Za; ſo that when the Sun is in à or lower, 
the Star riſing at 8 will be viſible, but if the 


Sun be any- where between Z and 45 abe Star 


will, mot appear at riſing. 


From à towards Z., wks ithie — 42 
equal to a Quarter of a Degree; and on th 


other Side, take abrabegcdæaae; and the 


Motion of the Sun through a Quarter of a 
Degree is made in 6 Hours nearly, which is 


the Exceſs of the Tropical Vear above wad | 


_.Ezyptian Year of 365 Days. 


Theſe Things premiſed, it elde akin; 


on the firſt Day of \Photh, in the firſt Year, 


- SIRIVS at 8 is riſing and viſible when the | 


Sun is at 4; the ſecond Tear, on the ſame 


Day of Tboth, the Sun will be at e; in the 
Aas wen, on en of; Theth;: 2 he 


12 
— 


% 7434 tt 


18 


— 6 — ny % — — & 4 * Gt — — oO err IS — — 


L. 

is at 5; und the fourth:Year' till on the Giſt 
Day of Thoth, when he is at a; for at the 
End of every Egyptian Tear, there was want⸗ 
ing to compleat the tropical Year, a Quarter 
of a Day; and to — the Sun's: CHEN 
| Quarter of a Degree.” © | "OY 
During thele firſt 4 Wee tha; hay: 
the. Sun is in d, c, 4. a, the Star riſing at 
8 will be vifible on the firſt Day of Thoth. 
But in the 5th Year, on the firſt Day of 
Thoth, the Sun will be at e, and the Star 
riſing at 8, will not be ſeen; but on the 
ſecond Day of Thoth, the Sun will be in d, 
and the Star riſing at 8 will be viſible. In 
che th Tae the ſame ſecond Day of 
: Thoth,' the Sun will be in e; the ſeventh) 
Vear in 6; and the eighth Vear in a. 80 
that during theſe ſecond four Vears, the Star 
S will riſe. Heliacally viſible on the ſecond 
Day of Theth; - And after the ſame: Manner 
it is ſhewn,' that during the next four Years;' 
the Star will riſe and be viſible on the h 
Day; and for the next four Years, 'on the 
4th Day of :Thoth; and fo! on, till WING | 
paſſed: through all the Days of the Lear. 
HFaving thus explained the Nature of is 
Caniculer Year and Sothiacal Period; Mr. 
BAINBRIDGE next proceeds to an aftronomical 

| — of the following Problem, viz. For 
Time and pore Fr of a" Place, 70 
| Jud the Helical Rfng of ay be Si. oY 
(D138 Mm 915 15-20 


{or ffs age] 

An ade; to the Solution of chis Problem, 
the Longitude and; Latitude of the Star, ag 
alfo its Right Alſcenſen and Declinatiamt, are 
to be taken from Aſtronomicab Tables; from 


thence; we - find the Hen bonn! Differences 
and Oblique Aſcenſion ," and thete : being 
known, . we: find: the Point of the Echptic 
rifng with the Star, and the Angle contained 
between the Ecliptia and Hortidn ;- and then, 
Iaſtly, by theſe Precognita; i! we find the 
Sures Place in the Eeliptie, in tha e 
Riing of the Star. G ae e ay 1 N ah 
Having conſtructed a, proper Scheme,!: | 
20 fot; Helupolir in have Foypt; we can 
thereby! illuſtrates the Proceſs of afronom ical 5 
Calculation; for therein let HZO be the 
Meridian; HCO the Horton; P the Nori 
Bate ;- OP the Ele ration thereof: or Latitude 
df. HT inνν,E“‚Ü e ür Zenith: MEQ che 
Equator; EAL the! Echptic; the Au- 
tumnal Equmon ; 8 the Plau of Sram in 
tbe Horizon viſing heliacally; PSM a Circle 
of:Neclination 2 IHR a Circle of Latitude; 
Þ&:ithe South Pale of the Feliptics/ 28 
the vertical Circle thraughi Swing Dathe 
Fre of the gun at the hehiacab Riſing of the 
Star, er 18 "the: rere Problem 
Nod. Gos! | 
Therefore de e 10 * ths 
heligcal Ring of. Srius at Hel pon th the 
Tear 2750. The Latitude of Hhnalig is 
2 — =_ 30² 22 0 ine Declination of Sirius, 
| DA is 


[ 255 
is SF 165 24 4; therefore in the Right 

angled Triangle SEC, ſay (by Cafe II. Nun. 
I. Page 293: of the Uſe of the GLOBES, Je wy 


As the Tang, of the Angle sr = * 32. s 8 6g 


| | — —— 
| Is to-the Tangent of | SF = 16 3 — 9.4 468580 
So is the Nadius ——— * age sf 


— 


| PO Top OR cf wp 12 7 0 


«1 0 


0 the Right Aſceufion of 450 or. 1786; 
vis. 98? 32%, add the Afcenſion. e ce. 
now found, and the Sum will be 1085 ig 
S oblique Aſcenſion of Sirius. gab 5.6 
The next Thing to be determined is the 
Point of the Eeliptic A rifing wich Sirius 
S; to find which there are given in the oblique 
| Triangle C = A, the Obliquity of the 
_ Ecliptic,,or Angle at  =:231.28'3;theiAngle 
a CA =, $9%:38', the Co-latitude z:and C - 
the Supplement of. Oblique Aſcenſion (Juſt. 
now found) 712 41 to find the Side A . 
In order to this, from the Point C let fall 
the Perpendicular Ca, chen in the right an- 
gled Triangle C= 2 there are geg the 
Hypotheneuſe = C, and the Angle =, to und. 


the Side Ca; * AS 5 HI. Anal. 2.) 
As We . fy W. 75 Ty — 28 
80 is the deere S 4 | 
To the Side Cam, 5k 15 75 0 227 15, 15 9487857 


2 
715 A 


by 5 * Then 


_ — ——— - - — 
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Then W the Li - 0 7 + hy Caſe: 


UI. Anal . 

As co. lot a . a 2 5 e 
Ts to Radius — Nei 10: e e ah. 
80 is or, OR 33 200 Fd 10. 365389 


To the Fangent of = Cam — a 14 ers -20.8650882 


— 


Then from 84 14 1K 59 387, 1 


will dane the 8 ACa=.22? . 


In the richt Al 5 W x 
fd the Be ale 2 oh By, ſay Ts 1 
As Radius | | | . £30 x [ 4 22 hs = 


To the Sine bf =: Tas 2 ot 7 1 — 9. N | 


bramatee= ſh ares & 14 — 19-995 
eee, , 70 5 — Pe 


„ 4 


: 25 W - vet on cl): Si 


In the right angled Trinngte' 40 there 


are known the Side Ca, and the Angle 
ACa; to find 1 1 Ag” "by" oe I. 


Anal. 1.0 ſay, 5 
1 een 12 het 1885 Ne > 4 35 1 16 
As Radius 21135 1 1 — — — <p 12 B 8 7 | 
_ To.he Sine of Ca= f 83 229 12618 9.8775 


Na of FE, 22 39; — 9.6 5584 
N 8 o = 2 rener 


| Tothe Fangent.of A || 8/66 — 9.296901 


Then from 75.9 3 take 89 8% 
there will remain 61? 13 A; Which 
taken from 18059, will leave 1189 47, or 


s 589 4%, for the Point of the Ecliptic A 


riſing with Sirus at Sy, 


e | To 


251 'I ; | | 
Jo find the . t Das 1 5. 


* = © a8 
4 „ 


| hatde Sine of Aa- — 8* 56 — — 9.191130 
To thei of ACA 22 36 — 9.584665 
do is the Sine of Sa, 22 12. — Ie 
To the ee | \ 69 10 = 77 9971033 

" Laftly;. in the At angled "Triangle 


ABD, t Ig are known the Angle BAD, 
laſt found, and the Side BD, the Depreſſion 
of the Sun below the Horizon, which to. 
render the very large and bright Star Sirjus vi- 
ſible at S, in the clear and ſerene Air of E 05. ; 
Mr. Bainbrid by, e x 11 1 e 


Therefore Zn . 85 
As the Sine of BAD = =. 0 wy ; . 7 — 9.977675 
b eee 0 1. —— 
To. the Sine. of B 8 1 11 00% 0 280 7 
So. is Wha Pan — 1 | 4 hc 1 —_ 
g | % KF 1 A Front G 
To the Sine of AD = een 46. * 9.309527 


* 5 — 


# #2 0 £ 
6 COA Lo tl £343 


\ Tot: 7 tha: Coats © AY 1 the Ecliptic 
At 8 47 add 112 46% the Sum will 
be & 19? 33“ for the Place of the Sun re- 
quired, —— Sirius roſe heliacally in the 
Tear 1750, whiah. was on Jah. . Old 
SH. L 

Now, from July ads: to 2 20+ 50 7 bor b 1 
when the Sothiacal Period begins, is 36 Days; 
therefore 36 * 4 2 114 Tears yet to come 
a the Current Period; hehe: 1460 — 1 4 g 
21316, 


Fins) - 
= 2 316, ie Yar? of the Period for Uh, 
Dom. 17570. Alſo 1750 — 1316 434 
- the. Year of Ennlar, when the preſent Pe- 
riod began. Again 1460 — 434 2 1026 

the Year before CuRISsT when the former 
Period began. And laſtly, 1750 +112 = 
1862, when the Sothiac Period begins again. 
The Subſtance of his Book we have now | 

| nearly exhauſted, and hal] only further ob- 
_ ſerve "that" when Sirius .7 es heliacalhy,” 1 
called the Dog-Days end, and they begin 
| "when, this Star ſets, beliacalh, 1 when he 


is leſs than 12 Degrees from the Sug at his 


15 getting; for during that Interval, this Stax 
is above the Earth with the Sun, and becaule 
when the helical Riſing aud Setting were in 
the Beginning o of the Month. ,Thath,.. theſe 
DogeDays were very hot, it gave Riſe. to the 
foperſtitious Notions the Ancients Had 67. te 
15 ious Influence of this Star on the Air, 
_ the Bodies of Animals, c. But as they 
had no Intercalary Day, their Dog-Days, in 
one Sothiac Period, run through all“ ihe 
Months ef the Vear: whereas, with us, 
Means of the Day added in Leap ear, they 
are always in the Hutumual Seaſon. ' 
Theſe Dag. Days are a''moft antitat dd 
eee Inſtance how eaſily the moſt ab- 
ſurd Superſtitien and palpable Impoſture take 
Place in the Minds of the ignorant, eredu- 
Tous,” and deluded brag 524 and is therefore a 
eonvincing Proof of the invaluable. Bleffing 
£7 7 160% 0 0 


E25 A 
of LEARNING, which alone can preſerve our 
Minds uncontaminated by the baneful Influ- 
ences of thoſe FALSE LIGHTS, which but too 
ſenſibly and frequently affect us. 
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AN ADDITIONAL. 


IMPROVEMENT. 


IN THE 
CONSTRUCTION 


0 F. 
Mr. SENEX's T ERRESTRIAL GLOBES, 


B „ B. M A R TI N, 
F —— London. ler 


| 81 N 0 E the New. Diſcoveries hs of late 
years by the celebrated CAPTAIN Cook, 
. other eminent Nauigators, in the South Seas, 
(and which are accurately laid on our Globes) 
we have contrived a very ſimple, eaſy, and ex- 
peditious method of elevating - South Pol. x of 
the Terreſirial Glo, by which means the New 
Diſcoveries, Tracks, &c, may be clearly ſeen, and 
traced by the eye over all parts of * Southern 
Ocean, in a manner much more conſpicuous and 
natural than Maps will admit of. There are alſo 
many other n in ene the N 
l manner. 
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This newlmprovement con fiſts in who follows 
ing particulars, viz, there is a Groove turned out 
on the back part of the Brafs Meridian and the 
North - Pole Hour- Circle is made to ſlide away 
from the Pole io any other part of the Meridian, 
and may be faſtened when occaſion requires. 
The Meridian is fived or moveable at pleaſure, 
by a Screw paſſing into the Groove through the 
piece or ſide of the notch in which it moves on 
the bottom or Nadir Point: by properly looſen- 
ing this Screw the Meridian is free to move (and 
the Globe of courſe) into any poſition required, 
but at the fame time it is confined within the 
Notch of the Braſs Piece, and thereby the Globe 
is prevented from falling out of the Fame, in 
any poſture thereof whatſoever. . 
The North Polar Circle being removed, both 
the North and the South Poles of the Globe may 
be placed in the HoxIZ Ox, and thus a RIH 
Seurxr may now be repreſented by this Globe, 
_ which the Common Mounting will not admit 
of, and is therefore a great Arnrienky Hr ths 
Geographical Uſe of the Globes. 
this Conftruftion allo the South Pilbiria 
'for all Latitndes; for this purpoſe | 
bn is an Hour Cirde nder the Meridian, 
about the Fauth Pole, which does not obſtruct 
the fight of any Land, (as is the Caſe at the 
North Pole) for none has been there diſcovered. 
Hence it follows, that the Globe is equally uſe- 
ful now for the Solution of all common Geo- 
graphical Problems in the South as in the 
North 
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In this new Method of = mounting >the Globe, 
it may be moſt readily eee into a Tax - 


Tul; for ſince the Globe cannot fall out of 
the frame, the Horizon of the Globe may. be 
placed in a perpendicular poſition; ; then tjñe 
Sun's Place in the Ecliptic being brought to:the 
Meridian, and the Pole elevated to the Sun's ee 
Declination, if a lighted candle be placed at a 
cConſiderable diſtance juſt the height of the Cen- 
tre of the Globe, and in the Plane of the Me. 


ridian, it will exhibit all the Phoznomena of 
the Natural Globe of the Earth for that Day, 
for now the Horizon of the Globe becomes 1 55 | 
Solar. Horizon, and divides the whole into the 


enlightened and dark Hemiſpheret ; therefore, 
upon revolving the Globe about its Axis from 


Weſt to Eaſt, it will appear that all Places 


emerging out of the dark Hemiſp here into the | pt 
luminous one under the Weſtern Part of the 


Horizon will ſee the Sun then im when they 


arrive at the Meridian, it will be Noon; and 


when they deſeend into the dark Hemiſphere 2 
at the Eaſtern part or Semi- cirele of the Hott 2 
zon, they will ſee the Sun Jet. PI 


When any place is upon the Meridian, ſet 7 
the Hour-Index to XII, and revolve the Globe, 


then you will ſee the natural Motion and "0 „ 
tion of that place at all hours of the Day; at 

what time the Sun riſes or ſets to it; the Nog 55 
of the n po poftarnal arches, or of: Day a. 
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„ nei h. wa Pes, de outdone 
; liſe or ſet at all; whence. all the variety of SEA 
_ un rough the year in every Climate, Ke. 
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dle over any place in its Centre, it Will appear, 
sone glanee of the eye, upon what point os 
WES the Compaſs any Place bears f from it, o yer a 
| the Gurface of the Glode. rae 8 W e 

N SGH JU testi d ood. 105 

| ET N. B. The Terrebrial Globe abi e 
. in this manner, unleſs for any inhabitants in 
ä South Latitudes. The addition to the price of 

the Globe, for this N 1 form is but 
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3 Note; the R6om ſhould be made dark; ind. 
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Urircle of the North Pole are placed'thePotnre 
of the Con AssÑ fo that by bringing that Cir- 


